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METHODS FOR TREATING FUNCTIONAL BOWEL DISORDERS USING a,8 
SUBUNIT CALCIUM CHANNEL MODULATORS WITH SMOOTH MUSCLE 

MODULATORS 



FIELD OF THE INVENTION 
The invention relates to methods for treating functional bowel disorders, 
particularly Irritable Bowel Syndrome, using smooth muscle modulators and o&S subunit 
calcium channel modulators. 

BACKGROUND OF THE INVENTION 
Functional Bowel Disorders (FBDs) refer to disorders or diseases where the 
primary abnormality is an altered physiological function of the bowels, rather than an 
identifiable structural or biochemical cause. While the term bowel is commonly defined 
as the small and large intestines, the phrase "functional bowel disorder" is generally held 
to encompass disorders or diseases related to the mid or lower gastrointestinal tract, 
which includes the stomach as well as the intestines. Specific FBD's are Irritable Bowel 
Syndrome (IBS), functional abdominal bloating, functional constipation, functional 
diarrhea, and unspecified functional bowel disorder (see, Drossman D. et al. [Eds.], 
Functional Gl Disorders: Diagnosis, Pathophysiology, Treatment, A Multinational 
Consensus, 1994). Additional gastrointestinal disorders are also viewed as being 
encompassed by the FBD designation, including functional dyspepsia (see, Camilleri, M., 
Functional Bowel Disease: Roles of Sensation and Motility (64°* Annual Meeting of the 
Swiss Society of Gastroenterology and Hepatology), SchweizMed. Wochenschr, 2000, 
130:1772-81), and functional abdominal pain syndrome (see CME series No. 13, 
available online at the website: memcme.org.hk^kducme^lletin/200307/27.pdf). 

FBDs are diagnosed by characteristic symptoms being present for at least 12 
weeks during the preceding 12 months in the absence of a structural or biochemical 
explanation (see, Thompson et al, Gut, 45 (Suppl. H):II43-II47 (1999)). Individual 
FBDs (IBS, functional abdominal bloating, functional constipation, and functional 
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diarrhea) are distinguished by symptom-based diagnostic criteria. Unspecified FBD 
presents as a bowel disorder lacking the specific criteria for the other FBDs. 

These specified, and unspecified, FBDs are known to affect a large number of 
individuals. IBS alone is estimated to affect approximately 10-20% of the general 
population. IBS is the most common disease diagnosed by gastroenterologists and one of 
the most common disorders seen by all physicians. Since IBS has no characteristic 
pathophysiological abnormality, the diagnosis is mainly based on symptom analysis, such 
as by the Manning criteria (1978) or the Rome I (1989) and Rome H (1999) criteria. 
Generally, symptoms associated with IBS include abdominal pain, abnormal stool 
frequency, abnormal stool form, abnormal stool passage, mucorrhea, and bloating or 
feeling of abdominal distension. A diagnosis of IBS is generally supported through 
cumulative presence of the symptoms described above. 

Treatment options for IBS generally encompass multiple approaches that are 
customized to the patient depending upon the severity of the symptoms. Patients 
diagnosed with mild IBS symptoms are often counseled about managing stress and 
making diet and lifestyle changes. Patients diagnosed with moderate IBS are similarly 
counseled with the added recommendation of fiber supplements. Depending on the 
symptoms, moderate IBS patients can also be advised to use antidiarrheals, laxatives, or 
anticholinergic agents. Typical antidiarrheals include loperamide (Imodium®), 
attapulgite (Kaopectate®), and diphenoxylate (Lotoniil®). Typical laxatives include 
bisacodyl (Dulcolax®), senna (Senokot®), polyethylene 3350 (Miralax™), and bulk- 
forming fiber laxatives, such as psyllium (Metamucil®), calcium polycarbophil 
(EqualacthA methylcellulose (Citrucel®), and fructan (Fiber Choice®). An example of 
an anticholinergic used in treating IBS is dicyclomine (Bentyl®). 

Patients diagnosed with severe IBS may receive, in addition to the above, 
treatment with antidepressants, including tricyclics and selective serotonin reuptake 
inhibitors (SSRIs). Severe IBS may also be treated with medication having 5-HT 3 
activity, such as alosetron (Lotronex®), or 5-HT 4 activity, such as tegaserod (Zelnorm®). ' 

Tricyclic antidepressants, such as amitriptyline (Amitril® or Elavil®), imipramine 
(Tofranil®), and doxepin (Adapin®), are used in treating IBS symptoms because of the 
anticholinergic and analgesic properties they exhibit independent of their psychotropic 
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effects. It has been reported that the anticholinereic and • « 

anndep^ on «,e gMtrointesanal ^ TZT^TZ '* B * 
ms and i_ bo W ei fieonency (see , ^ "f 

(1994)) ,L - 10USse ' RR » ^^.^.,39: 2352-2363 

' SUMMARY OF THE INVENTION 

efTec*. Acceding " """ C<>m,>0UndS "* ^ — * 

amino acid anaioga „7g Z^TT ' «■»* 

-nnscie ■noda^^^T C °~ S - C< "~ — * 

wellaspharmaceuticaUyaceentahl. * ^ ° fthe ^^nhoned compounds as 

co-npoainona ^1^"" ^ *— " » - — - - 

for «,e JZ^T* ^ ^ ^ — as iong aa an effective 
«anne„, of aymptans assocated with fnncnonal bowei disorder. The 
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compositions may be formulated, for example, for sustained, continuous, or as-needed 
administration. , 



DETAILED DESCRIPTION OF THE INVENTION 
Overview and Definitions 

The present invention provides compositions and methods for treating functional 
bowel disorders. The compositions comprise a therapeutically effective dose of a 
compound with smooth muscle modulatory effects in combination with an a 2 8 subunit 
calcium channel modulator, such as gabapentin or pregabalin. Compounds with smooth 
muscle modulatory effects include, but are not limited to, antimuscarinics, 03 adrenergic 
agonists, spasmolytics, neurokinin receptor antagonists, bradykinin receptor antagonists, 
and nitric oxide donors. The methods are accomplished by administering, for example, a 
compound with smooth muscle modulatory effects, such as oxybutynin, in combination 
with an Gfe5 subunit calcium channel modulator and/or another compound that interacts 
with G&S subunit-containing calcium channels, such as gabapentin or pregabalin. For 
these methods, various compositions and formulations that contain quantities of a 
compound with smooth muscle modulatory effects in combination with an <x 2 5 subunit 
calcium channel modulator and/or other compounds that interact with Q&5 subunit- 
containing calcium channels are encompassed. 

It is to be understood that the inventions are not to be limited to the specific 
embodiments disclosed and that modifications and other embodiments are intended to be 
included within the scope of the appended claims. Although specific terms are employed 
herein, they are used in a generic and descriptive sense only and not for purposes of 
limitation. 

It must be noted that as used in this specification and the appended embodiments, 
the singular forms "a," "an," and "the" include plural referents unless the context clearly 
dictates otherwise. Thus, for example, reference to "an active agent" or "a 
pharmacologically active agent" includes a single active agent as well as two or more 
different active agents in combination, reference to "a carrier" includes mixtures of two 
or more carriers as well as a single carrier, and the like. 
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By "non-painful" is intended sensations or symptoms including mild or general 
discomfort that a patient subjectively describes as not producing or resulting in pain. 

By << painful" is intended sensations or symptoms that a patient subjectively 
describes as producing or resulting in pain. 

The terms "active agent" and "pharmacologically active agent" are used 
interchangeably herein to refer to a chemical compound that induces a desired effect, i.e., 
in this case, treatment of functional bowel disorders. The primary active agents herein 
are o&5 subunit calcium channel modulators and/or smooth muscle relaxants. The present 
invention comprises a combination therapy wherein an o&5 subunit calcium channel 
modulator is administered with one or more smooth muscle modulator. Such 
combination therapy may be carried out by administration of the different active agents in 
a single composition, by concurrent administration of the different active agents in 
different compositions, or by sequential administration of the different active agents. 
Included are derivatives and analogs of those compounds or classes of compounds 
specifically mentioned that also induce the desired effect. 

The term "o&5 subunit calcium channel modulator" as used herein refers to an 
agent that is capable of interacting with the o&8 subunit of a calcium channel, including a 
binding event, including subtypes of the <%6 calcium channel subunit as disclosed in 
Klugbauer et al. (1999) J, Neurosci.19: 684-691, to produce a physiological effect, such 
as opening, closing, blocking, up-regulating functional expression, down-regulating 
functional expression, or desensitization, of the channel. Unless otherwise indicated, the 
term "o&5 subunit calcium channel modulator" is intended to include GAB A analogs 
including gabapentin and pregabalin,, fused bicyclic or tricyclic 'amino acid analogs of 
gabapentin, amino acid compounds, and other compounds that interact with the ofe5 
calcium channel subunit as disclosed further herein, as well as acids, salts, enantioraers, 
analogs, esters, amides, prodrugs, active metabolites, and derivatives thereof. Further, it 
is understood that any salts, esters, amides, prodrugs, active metabolites or other 
derivatives are pharmaceutically acceptable as well as pharmacologically active. 

The term "peptidomimetic" is used in its conventional sense to refer to a 
molecule that mimics the biological activity of a peptide but is no longer peptidic in 
chemical nature, including molecules that lack amide bonds between amino acids, as well 
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as pseudo-peptides, semi-peptides and peptoids. Peptidomimetics according to this 
invention provide a spatial arrangement of reactive chemical moieties mat closely 
resembles the three-dimensional arrangement of active groups in the peptide on which the 
peptidcmimetic is based. As a result of this similar active-site geometry, the 
peptidomimetic has effects on biological systems that are similar to the biological 
activity of the peptide. 

The term "smooth muscle modulator" as used herein refers to any compound that 
inhibits or blocks the contraction of smooth muscles, including but not limited to 
antimuscarinics, 03 adrenergic agonists, spasmolytics, neurokinin receptor antagonists, 
bradykinin receptor antagonists, and nitric oxide donors. Smooth muscle modulators can 
be "direct" (also known as "musculotropic'O or "indirect" (also known as "neurotropic"). 
"Direct smooth muscle modulators" are smooth muscle modulators that act by inhibiting 
or blocking contractile mechanisms within smooth muscle, including but not limited to 
modification of the interaction between actin and myosin. "Indirect smooth muscle 
modulators" are smooth muscle modulators that act by inhibiting or blocking 
neurotransmission that results in the contraction of smooth muscle, including but not 
limited to blockade of presynaptic facilitation of acetylcholine release at the axon 
terminal of motor neurons terminating in smooth muscle. 

The term "anticholinergic agent" as used herein refers to any acetylcholine 
receptor antagonist, including antagonists of nicotinic and/or muscarinic acetylcholine 
receptors. The term "antimcotinic agent" as used herein is intended any nicotinic 
acetylcholine receptor antagonist. The term "antimuscarinic agent" as used herein is 
intended any muscarinic acetylcholine receptor antagonist. Unless otherwise indicated, 
the terms "anticholinergic agent," "antimcotinic agent," and "antimuscarinic agent" are' 
intended to include anticholinergic, antimcotinic, and antimuscarinic agents as disclosed 
further herein, as well as acids, salts, enantiomers, analogs, esters, amides, prodrugs, 
active metabolites, and derivatives thereof. Further, it is understood that any acids, salts, 
esters, amides, prodrugs, active metabolites or other derivatives are pharmaceutically 
acceptable as well as pharmacologically active. 

The term "P3 adrenergic agonisf ' is used in its conventional sense to refer to a 
compound that binds to and agonizes |J3 adrenergic receptors. Unless otherwise 



RTA01/21512I5vl 



6 



AttyDktNo. 046562/273962 



— "03 admne^ic agonic is intended ,o include P 3 adrenergic agonist 
agen* a. disclosed furtherherein, as we,l as acids, salts, enanttomem, ^ J 
anodes, prodrngs, active membohte*. and derivatives .hereof Further, it is undemtood 

pharmaccuncally acceptable as weU as phannacologically active 

The term "spasmolytic- (also known as "antispasmodic") is used in its 
conventional sense to refer to a compound mat reUeves or prevents muscie spasms, 
«o IS moommnsc.e. Unless otherwise indicated, the torn, "spasmo,^ ' 
•n«ended ,o mcmde spasmolytic agento as disdosed further hereto, as wel! as acids salts 
— amides, pmdrugs, active metohoHtos, ^ 

mZ r, K ***** ** ^ ^ "<*~ 

metabohtos or omer derivanves are phannacemtoaUy acceptoble as wel. as 

pharmacologically active. 

refer , ^ «— aense to 

mfcr to a compound ma, binds to and antagonizes neurokinin receptor Unless 
otoerw.se mdtcatod, me to™ • Wkmin receptor antagonist" is intonded to include 
aeutokmm receptor smagonis, agents as disdosed fcrmer herein, as weU aa acids salts 

to^cor Further, „ is understood mar any acids, salts, esters, amidea, pmdntgs active 

metohoh.es or otoer derivaW are phannaceudcauy aceeptobie aa CI as 
pharmacologically active. 

re f.rtor e, ^'^ y ^^ tor ~ S, " iS ^ toiteM -^^to 
«*r to a compound ma, binds to and autogenic bradykinm receptors. Unless ' 
otoerwtae md.ca.ed. toe torn, -Wykinin receptor antagonist" is in,ended to inch.de 
bmdykmm receptor antagonist agento aa disdosed further herein, aa weU aa acida suits 

ZTZr 10 * 3 - — • - aerivahvel 
*«£ Further. ., ia unde.tood ma, any acids. sahs, estors, amidea. pmdn,gs active 

n^^oh^orotoerderivahv.sarepharmaceudcai.yacceptob.eaawel.as 
phannacologically active. 

The torn, »m Wc oxide donM ,, is used „ iB 
compound toa, .Ceases free nitric oxide when adminis,ered to a pader., Untosa 
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Cheese Moated, ft. ,enn ^ „ xide donor „ „ 

deriv,« ? ^. amides, prodrugs, active melabolites or other 

—SET 

deaenbed herem, rnctadmg bowel ^ ^ ^ 

bowe, disorder*, aa exp-^v I ' ~* "» «— - 

ia attain 10 Whi0h ** ° r agent 

me art will determine appropriate effective amounts bv taW ,'„,„ . t 

aa metabolism, bioavailability and otber fac^t aff T, ' ^ **" 

fa ~ ta -^— ^compo SWona j2^ta;2rr ; • 

any undesimbre biological effects or intemcmg in a dereteril ^ 
odrer components o f .be composition in ^IZZ^T.^T T "I ^ 
active" (or amply ••active'T.,™ «-,. contained. •Pharmacologrcally 

P y actrve , aa m a ^armacoiogrcaUy active" derivative or metabolite, 
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to a derivative or metabome having the same type of phamtacologica, activity as 

wuvduve (e.g., a salt or an analog) of an arhw • . , 

compound is pharmacology a*ve" ^ n e 1 UnderS, °° d ^ 

* " aS " aeeded " **» ak0 - >* - «pm» dosing, and "on 

demand dostng or administrate is mean, me administaa<)11 Qfa & ™ 

Pamfld and non-patnful symptoms of a functional bowel disorder, parucularlvIBS in 
By-rapid-offlet-is intended any period of timeupto and mcluding about 8 

^emMTr :raesdOTMMdft ^° fp ^-^„Br 

(Phtladclphta, Pa.: Lippincott Williams & Wilkins, 2000). 
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The "absorption pool" represents a solution of the drug administered at . 
particular absorption site and k k u * ™unistered at a 

' 311(1 *» ^ k are first-order rate constants for- n i 
the drug from the formulation- ->\ ,u - constants tor. 1) release of 

g me tormulation, 2) absorption; and 3) elimination, respectively F Q r 
unmediate release dosage forms the rat.. «. *pecnveiy. For 

u seionns » 1,16 rate constant for drug released is far greater than 

the absorption rate constant ir „ , greater than 

■~ r — ^rrrr- — 

The tenn "sustained release" ie ■ ^ 

and tha. prcferabfy although „„ T * " eXttnded period of 

ofadrugoveran V ' ^ * "*"—*—« blood ,eve Is 

drug -taU^fa, a„ d n., preferab , v ^r t ^ ^ f °" 0Wi,1S 

abou, 3 hours, abou, 4 houxa aboj^t 1 ' * hOUr ' ab0U, 2 ""^ 

profflesof^dmgaft^JZ ayMto ^ Cep,Used ^ 

ase ot the drug immediately after drug administration. 
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dehvery of top-cai *ug or phannaco.ogicany active agent ,„ to skin or mucosa 

of a Jt h r iS * * ~ona. sense to mean deIive „ 

of a ntouth and ingestion „ ^ ^ ^ 

d ™! ten ° — ' is used fa its ^ ^ _ mem 

of an a^osohzed fon» „ «. ^ by m0 ^ K 

deHverv"', T * — in its conventional sense ,o ntean 

delivery of a drug directly into the bladder 

t» ParenteTir, 8 "~ """"^ ' ^eative 

CT f0rm °f Parenteral drug delivery is 
^Wrefe^gto^iveryofaoragoya^a^l.JJL^ 

. w „ Skm - ^ additional form of parenteral drug delivery is 

"rugaenveryis mtra-artenal," referring to delivery of a dnm hv 
administration into an artery Another fi™ *• very 01 a drug by 

referring to deliverv of 7 ^ of Parenteral drug delivery is "transdermal » 

blooZ T g y PaSS3ge ° f through the skin and into the 

bloodstream. Another form of parenteral drug delivery is "intrathecal - ref 
delivery ofadrugdireetly into the into ^irL^J^t^ 
the spinal cord). P ( here flwd flows 

• S ^ M0 ^ f °™ of parenteral 

through the mucosal tisaue and into the individual's w™vt^ ~ 

deiivery m ay be ^uccat" or ^sbucc^ref^nlT, ^ ^ 
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££T ** ' hI0 " 8l, " iDdiVidUa '" S *** *»° *» «* 

» hngu* mucosa and *. bloods(ream . ^ ^ ^ £*- 

deI . , 7; w - -T «eHvery, referring „ deBvery ofa ^ 

- nasa, rnucosa and inte bloodstream . ^ ^ ^ *™* 

dehvery referrmg ,„ de „ vay of .he dn.g tot0 „, ^ such 

cutest s; 

smai or transvagmal deli very, referring to delivery of a drug by passage of * 

^^~dn, gd , li ve ryis .^ iv a ginaI .. deIivery> refening to deIiv ^ a 
drug .hroughthe vaginolabial .issue too ft. bloodstream 

order to oarry out the memod of the invention, a select active age., is 
entered .0 a patient suffering flora a fcncnonal bowe, disorder. A ure^Ll* 
effecrrve amount of Ore acnve agent may be administered oraUy, intravenously 

Functional Bowel DiWr^ 

" ~ ** - » «- mid or .owe, gastrointestina, tract A 

months, and such symptoms include abdominal pain, bloating distention L 
symptoms of disordered oefecation. The Pun. ' ^mon. ami vanous 

j" J recanon. ThePBDs are commonly divided into symotom 

spectrlc dtsordem mcluorng ftmctiona. ^ ^ 

abdonuna. bloaong, Wtable Bowe, Syndrome (TBS), which often encTm^ J 
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bowel disorder Additional disordc often classified „ raDs 
dyspepsta and fractional abdominal pain syndrome. 

Irritable Rnwpi Syndrome 

IBS is a biopsychosocial disorder with variable «vm„^ « . 

where abdonunal pan. or dtacomfort is associated with a change in bowel ! 
absence of demonstrable organic pathology. 

^~ n ! ^-^orstructorc collates, i t remains a clinically 
defined illness defined by either the Manning or Rome nrri,. • -^ , 
wereorigmaHyestebliahedre 1978 ^disnn^Z ^ ' 

(ManningAP, Thompson WG Hen t „„ K TMo ™*™° r **"° b °"««™*° 

ofthenritablebowel.Br. ^ 26 L" " T —» P—*^* 

i M0a J - 1978 » 2: 653-4). The criteria are: 

I. Onset of pain associated with more frequent bowel movements 

2- Onset of pain associated with looser bowel movements 

3. Pain relieved by defecation 

4. Visible abdominal bloating 

5- Subjective sensation of incomplete evacuation more than 25% of 
the time 

6. Mncontea more than 25% of the time 
^e Rome n criteria for IBS inclnde reports for aUeas.,2 weeks m to „ 
montha, which need not be consecnMv n r.kj • , . epreceomgl2 
ttaeefeamrea: «— * abdommal pam or discomJbrt tha. haa two of 

1- ReUeved with defecation; and/or 

2. Onset associated with a change in me freqaency of ^ ^ 
Other symntom!' * ™ f ° m C«W—9 ofateol. 
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Subjects with IBS exhibit visceral hypersensitivity the m-.« , - 

spectflcally, hyperalgesia refer, to me situanon in which oom,,, • . 

expend a. lower taralcmina. volumes 7 " 

*™ *• 1 64 Amsterdam: Elsevier, 1993-3-28) 
As such, IBS is a functional bowel disorder in which abdominal pain or 
discomfort is associate wi* defecation or a change in howe, habi, rZZZ IBSh* 

nervons thsorder. While me symptoms of IBS have a physical basis nl 

In addition to the above diagnosis tools, IBS patients can be categorized 
acting ,o symptoms and seventy. Chmnic dianhea which is associa^ 
EST! - which is no, attiibutable to m organic cause is referredl 1 
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o I, 77" " " 1658 *" ~* - * •* — . form 

IT ' T ^ " if ^ o8 ™ — - * ** and do no, nj£" 
fee. the sense of urgency. Patient not described „ ^ p^JJ^ 

or constipation pred ominan, IBS can be termed as exhibiting non-specL JZZT 
constipation/dianhealBS. tdtemating 

Functional A bdomj^ i BJoatijjg 

feebng of ftltaess or bloating ft™^, M fa ^ ^ 

Smtptoms associated with another fencdonal gas.roin.sdna, disorder. Functional 
^omuta, bloating is often considered forbid with ZBS, bn, studies indicate 
tocttona, abdomma, b,oating a,one occnrs in abon, ,5% of crnnrntutity-bas* 
populations, usually with a female ptedominance 

dtmugboTnTT; IT" bl0ati * 8 " *~ h °™ - ™ 

throughout the day. D,agnostic criteria include at leas, 12 weeks, which need no, be 

~ ,to * eP ^ £l2m °^ Of:0)f ^° f "^ ^ or 
IBS, or other functional disorder. 

Function al Cmurtip afiVw, 

Functional constipation is generally characterized by infrequent bowel 

*» . tnotihty proMems, including a decrease in the number of high ampnh.de 
^^ contractions m the targe intestine. Diagnostic criteria inch! a, ,eas, ,2 

IT ^ ta ^ ~« 12 — ■ of-o or mo^of fl) 

» e-ter than one-fourd, of defecations, (2) iumpy or hard stooU ^ " 

of Oefecatioos; (3) sensation of incomple* evacuation in grZtl 
one-murm of defecations; manna, maneuver (e.g. digita, evacuation, support 
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pelvic floor) ,„ faciufate greater fhan one-fonrih „f de6cations . ^ ( ^ 
defecations per week. 

Functional r>i*rrU* ? 

aubjecdve sense of urgency, often without the presence of pain. Without wishing to he 
bound by theory, one cause of functional dtorhea is hefleved to be an excessive nunther 
of htgh antphtude propagating commotions, which reduce the amount of time food 
-dues temain in the large intestine for water to be reabsorbed. Diagnostic criteria 
Ute lude: a. tea* .2 weeks, which need no, be consecutive, in the preceding 12 ntontbs of: 
h^d (mushy) or watery stoo.; (2) present greater than fhme-fourths ofthe tune; and 
(3) no abdominal pain. 

Functional Abdominal p. j n Svml? m , T 

Functional Abdominal Pain Syndmme (PAPS) is also known as ctaonic 
tdtopaduc abdominal pain or chrome functional abdominal pain. Hose tenns am 
generafly used ,o describe pain for a, tea* an. months tha, is p oorIy reIated to ^ 
taction am, ta associated with some ,oss of daily activities. Diagnostic criteria for FAPS 
m ludeat^sm months oft (1) continuous or nearly continuous abdominal pain; and 
(2) no or only occasional refauon of pain wifh physiofogica. even* (e.g. eating 
defecation, menses); and (3) some loss of dafly finrctiomng; and (4) me pain is no, 
fe^ed; and (5) inaufflcieo, criteria exists fbrmagnoaingodterftmodonmgasnrun.eadna, 
disorders ma, would explain the abdominal pain. 

Functio nal Dy spftpgiq 

Functional dyspepsia is a functional bowef disorder in which chronic „ r mc^, 
Jnpfotns are centemd in the upper abdomen withou, presence of other known disease 

- mean, m mpresen, other symptoms, such as earfysatiety, nausea vomiring.orb.oaring 
TTem are two primary meter dysfunctions ma, can be described in relation to functional 
dyspepsia. Fn*. more man 30% of adults wifh ftmeflonal dyspepsia (ornon-ufcer 
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dyspepsia) have impaired gastric emptying. Second, impaired gastric accommodation i 
also frequent 



Peripheral v S . Central Effects 

The mammalian nervous system comprises a central nervous system (CNS; 
comprising the brain and spinal cord) and a peripheral nervous system (PNS, comprising 
sympathetic, parasympathetic, sensory, motor, and enteric neurons outside of the brain 
and spinal cord). Where an active agent according to the present invention is intended to 
act centrally (i.e., exert its effects via action on neurons in the CNS), the active agent 
must either be administered directly into the CNS or be capable of bypassing or crossing 
the blood-brain barrier. The blood-brain barrier is a capillary wall structure that 
effectively screens out all but selected categories of substances present in the blood, 
preventing their passage into the CNS. The unique morphologic characteristics of the 
brain capillaries that make up the blood-brain barrier are: 1) epithelial-like high resistance 
tight junctions which literally cement all endothelia of brain capillaries together within 
the blood-brain barrier regions of the CNS; and 2) scanty pinocytosis or transendothelial 
channels, which are abundant in endothelia of peripheral organs. Due to the unique 
characteristics of the blood-brain barrier, hydrophilic drugs and peptides that readily gain 
access to other tissues in the body are barred from entry into the brain or their rates of 
entry are very low. 

The blood-brain barrier can be bypassed effectively by direct infusion of the 
active agent into the brain, or by intranasal administration or inhalation of formulations 
suitable for uptake and retrograde transport of the active agent by olfactory neurons. 
The most common procedure for administration directly into the CNS is the implantation 
of a catheter into the ventricular system or intrathecal space. Alternatively, the active 
agent can be modified to enhance its transport across the blood-brain barrier. This 
generally requires some solubility of the drug in lipids, or other appropriate modification 
known to one of skill in the art. For example, the active agent may be truncated, 
derivatized, latentiated (converted from a hydrophilic drug into a lipid-soluble drug), 
conjugated to a lipophilic moiety or to a substance that is actively transported across'the 
blood-brain barrier, or modified using standard means known to those skilled in the art. 
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^ 7 314 - 33 ° <»*>«- Pa, N o. 

- .us.veiyperiphera.Iy (i .e., exer, it, effec* via ^ ^ oa ^ ^ 
—'yo^. tissues), itmaybedesirablet0 ^ tocil ^J^"- 

potency <br penphe*! target , QenKaay> a 

<-« bamer, and win not produce effects ontheCNS. A basic drug 

rer to the CNS. For example, the charged antimuscarinic drag methseooalamin. 

y uneofstaUm the artcaaseleet and modify aetive agents of the ores™, 
ntvennon using wen-fcnown aandan, chetnicai synthetic techniques to 1 ITpM 

Agents 

uaing CjABA analogs (e.g., gabapentin and pregabalin) as descriheH 

gomsts, and mtne oxide donors, as described elsewhere herein 
channel, are muta . subumt me m h ra „e- sp anning protein, which pemu, conned 
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taajr*" CaICiUm 310 1 fa • ^ » f «— and are 

Seated ,n several vital processes in animals Chamres in „v • « 

selenrsislTvI^t^T::^^' — 

avslenr resnWng 21 'rZT S — * — - nervons 

fl/ngQnr I P P emesasT 'L,N, PandQ types (for reviews see McCleskev^ 

venom of the funnel web snide, j, ? ^S^™ ^ A *"» *■ 

defence 2:407-4,5). 10576 -">«0i Bonnne, « (1999) AW* 
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»l n- 7 (SK CMam (2000 > *"»•■ ***■ Cell. Dev Biol 16 

n qq<» r *r 8upra; see 3180 Klugbauer et al 

(1 999) ./ Neurosci. 19: 684-691). 5»<*uer et ai. 

^^"ft^mbtaaflon of differ sub^caici™ channels maybe 

reviews, see Caterall, Am* jfev Ceff 0», »• , = ^ (&C 

533-551 Liv, * eVCe '' Oev * K,i ' su l'^ErteIe« 1 /.(2000)Afe Br <,„25.- 

<^ " " ^ 3 ^ ° f « — <~ Cretan, 

Z t ' Ca " 2ctafo ™^'toi.ywi«b ) essL l 

ac,d science idenfity mth Ca.1*. ^ ^ ^ ^ 

^ Boortoe, (I999) ^ ^ 2: m ij} 

^ DUW ««* Natl Acad SC. USA 89-5058-62. 

WilUams« a ,. ( i 992)iS;(OTCe *B9.5038-62, 

current known as R.™. ., C,OT ^ Ca '" ™bumte conduct a calciom 

ent known as R-type and are resistan. to organic antagonists specific for L-tvn. 
ealotnm currents and peptide toxins specific f„ rN -type or P/O tvT w 
An*. *ev. CI Dev . SloL , ^ ^ uial X^ZT"^^ 
0»W«» „33.3, Zbanget. (1993) aJ^^ 

orbasedt:c:i;r: id(G ^ A)maio " mc ~^-^^ 

tvo. 4,024,175, US. Pat. No. 5,563,175, U.S. Patent No. 6 316 638 Prr 
Publtcatton No. WO 93/23383, Bryans « al. (1998, j, ^ ^ 41 .^ ^ d 
Bryans . al. (1999) ^ ^ ^ ^ J^J- 
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reference. Agents useful in the practice of the invention also include those disclosed in 
U.S. Application No. 200201 1 1338, cyclic amino acid compounds as disclosed in PCT 
Publication No. WO 99/08670, compositions disclosed in PCT Publication No. WO 
99/08670, U.S. Patent No. 6,342,529, controlled release formulations as disclosed in U.S. 
Application No. 200201 19197 and U.S. Patent No. 5,955,103, and sustained release 
compounds and formulations as disclosed in PCT Publication No. WO 02/2841 1, PCT 
Publication No. WO 02/28881, PCT Publication No. WO 02/28883, PCT Publication No. 
WO 02/32376, PCT Publication No. WO 02/42414, U.S. Application No. 20020107208, 
U.S. Application No. 20020151529, and U.S. Application No.-20020098999. 

Gabapentin (Neurontin, or l-(aminomethyl) cyclohexaneacetic acid) is an 
anticonvulsant drug with a high binding affinity for some calcium channel subunits, and 
is represented by the following structure: 

NH 2 CQ 2 H 




Gabapentin is one of a series of compounds of formula: 



HaN-CHapC^C^-COOp^ 
(CH 2 ) n 



in which R, is hydrogen or a lower alkyl radical and n is 4, 5, or 6. Although gabapentin 
was originally developed as a GABA-mimetic compound to treat spasticity, gabapentin 
has no direct GABAergic action and does not block GABA uptake or metabolism. (For 
review, see Rose et al (2002) Analgesia 57:451-462). Gabapentin has been found, 
however, to be an effective treatment for the prevention of partial seizures in patients 
who are refractory to other anticonvulsant agents (Chadwick (1991) Gabapentin, In 
PedleyTA,MeldrumB S (eds.), Recent Advances in Epilepsy, Churchill Livingstone, 
New York, pp. 21 1-222). Gabapentin and the related drug pregabalin may interact with 
the ofefi subunit of calcium channels (Gee et al (1996) J. Biol Chem. Ill: 5768-5776). 
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In addition to its known anticonvulsant effects, gabapentin has been shown to 
block the tonic phase of nociception induced by fonnalin and carrageenan, and exerts an 
inhibitory effect in neuropathic pain models of mechanical hyperalgesia and 
mechanical/thermal allodynia (Rose et al (2002) Analgesia 57: 451-462). Double-blind, 
placebo-controlled trials have indicated that gabapentin is an effective treatment for 
painful symptoms associated with diabetic peripheral neuropathy, post-herpetic neuralgia, 
and neuropathic pain (see, e.g., Backonja etal. (1998) JAMA 280:1831-1836; Mellegers 
et al. (2001) Clin. J. Pain 17:284-95). 

Pregabalin, (S)-(3-aminomethyl)-5-methylhexanoic acid or (S>isobutyl GABA, is 
another GABA analog whose use as an anticonvulsant has been explored (Bryans etal. 
(l99S)J.Med. Chem. 41:1838-1845). Pregabalin has been shown to possess even higher 
binding affinity for the or 2 5 subunit of calcium channels than gabapentin (Bryans et al. 
(1999) Med. Res. Rev. 19:149-177). 

Other GABA analogs which display binding affinity to the OfeS subunit of calcium 
channels include, without limitation, cis-(lS,3R)-( l-(aminomethyi)-3- 
methylcyclohexane)acetic acid, cis-(lR,3S)-(l-(aminomethyl)-3- 
methylcyclohexane)acetic acid, lc^3o;5c^(l-aminomethyl)-(3,5- 
dimethylcyclohexane)acetic acid, (9-(aminomethyl)bicyclo[3.3.1]non-9-yl)acetic acid, 
and (7-(aniinomethyl)bicyclo[2.2.1]hept-7-yl)acetic acid (Bryans et al. (1998) J. Med. 
Chem. 41:1838-1845; Bryans et al. (1999) Med. Res. Rev. 19:149-177). 

Fused bicyclic or tricyclic amino acid analogs of gabapentin have also been 
identified that are useful in the present invention. Such compounds include, for example: 
1 . Cyclic amino acids (illustrated below) as disclosed in PCT Publication 
No. W099/21824 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
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2. Bicyclic amino acids (illustrated below) as disclosed in published U.S. 
Patent Application No. 60/160725, including those disclosed as having 
high activity as measured in a radioligand binding assay using 
[3H]gabapentin and the a 2 5 subunit derived from porcine brain tissue 
or acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; and 




3. Bicyclic amino acid analogs (illustrated below) as disclosed in UK 
Patent Apphcation GB 2 374 595 or acids, salts, enantiomers, analogs, 
esters, amides, prodrugs, active metabolites, and derivatives thereof. 
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(XVIII) 



(XIX) 



(XX) 



(XXI) 



H0 2 C, 




\\\»" 



(XXI) 



ho 2 c ho 2 c r — ^ Hn „ > 



(XXII) 



(XXIII) 



(XXIV) 



° f CalCiUm *-* »»' - « W- to those described to us 

and PCT Publication No. WO0./45709. T*e identification of .tocb of 
^tenntoedb * f"" bi ° gb ' S affini *>' for <he o&« subnnit of calcium channels can be 

-nh Chobnergrc netrrotransmission" refers to neurotransmission tha, involves 

T** 1,08 be » *W '» «- -tie, of tactions aa diverse as 
locomotion, digestion, cariiac rate, "figh, or ffiaht-r. 7 

^C F eb.ao,o)^ cho ^tl^^l dl ^7 mem0,y 

Publishing Gm, m k«, / , 'yopafta o/z,/ e &, OTCaj . London: Nature 

nshmg Group, http./www.e.s.net). Receptors for acetv.cho.ine are classified into two 
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,^.aJ 1 n^^ 8 ° riMOf ^ ,Ch0toerc ^ maybe ^<«v i dedin t o 
ItT p fa ** *- -d elechr.physiologica. 

P ~ F ° r —* *— ■ ~*» - composed 0 fa varied of subtJL tha, 
arc used to tdendfy the f o„ owing subcase „ musc]e ^ J^,^. 

2) neumnal ^.choun. rectors to do no, bind the snake venom * 

^TT 3 ' " ^ Me,y,Ch0li, ' e "*» * ** *e snake 
venom exotoxin Pani et al . {My 1999) 

Neurons, fc*^,* ofUfe Sclences . ^ NaturcPublishin ^ 
hnp^els.net; th^om (October 200.) Nicotinic Acetyfcholine RecepL „ 

By conhas,, muscarine receptors may be divided into five subclasses, tabe.ed M,M 5 

™» <MU CNamanson (July ,999) Muscarinic AeetylcboUne Reeeptors I 

Other agents useful in me presen, invention inchrde any anucholinergic agent, 

mvenuontsoxybu^in, a.so known as ^emylaminio^-bmyny! 
pbenylcyclohexyglycolate. It has the following structure: 



0 




r 

N CH 3 



Ditropan* (oxybu,ynin chloride) is me d,l racemic mixtore of the above 

^ '° "** °" — * «— - inhibit 

oxTuZr T f - — -* MetaboUtos and isomers of 

oxyb.tyum nave also been shown to have acrivHy according to the presen, 
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b. 



c 



Additional compounds that have been identified as antimuscarinic agents and are 
useful m the present invention include, but are not limited to: 

a. Darifenacin (Daryon®) or acids, salts, enantiomers, analogs, 
esters, amides, prodrugs, active metabolites, and derivatives 
thereof; 

Solifenacin or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof 
YM-905 (solifenacin succinate) or acids, salts, enantiomers ' 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

A Solifenacin monohydrochloride or acids, salts, enantiomers 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 
e. Tolterodine (Detroit or acids, salts, enantiomers, analogs, 
esters, amides, prodrugs, active metabolites, and derivatives 
thereof; 

f- Propiverine (Detrunorm®) or acids, salts, enantiomers, analogs 
esters, amides, prodrugs, active metabolites, and derivatives 
thereof; 

g- Propantheline bromide (Pro-Banthine®) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active' 
metabolites, and derivatives thereof; 

h. Hyoscyamine sulfate (Levsin®, Cystospaz®) or acids, salts, 
enanhomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

i. Dicyclomine hydrochloride (Bentyl®) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

• Flavoxate hydrochloride (Urispas®) or acids, salts, 

enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 
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m. 



n. 



q- 



d,l (racemic) 4- diethylamino-2-butynyl 
Phenylcyclohexylglycolate or acids, salts, enantiomers 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

(R)-N,N-diisopropyl-3-(2-hydroxy-5-methyIp he nyl)-3- 
Phenylpropanamine L-hydrogen tartrate or acids, salts 
enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 
(+)-(lS,3'R)-quinuclidin-3'.yl 1 -phenyl- 1,2,3 4- 
tetrahydroisoquinoline-2-carboxylate monosuccinate or acids 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 
alpha( + )-4-(D^ 

propnonate or acids, salts, enantiomers, analogs, esters 
amides, prodrugs, active metabolites, and derivatives thereof 
l-methyl-4-piperidyl diphenylpropoxyacetate or acids, salts ' 
enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 
3^hydroxyspi ro r m5 H-™^^^ 

benzilate or acids, salts, enantiomers, analogs, esters, amides 
prodrugs, active metabolites, and derivatives thereof 
4-amino-piperidine containing compounds as disclosed in 
Diouf etal (2002) Bioorg. Med. Chem. Lett. 12: 2535-9 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs 
active metabolites, and derivatives thereof; 
Pirenzipine or acids, salts, enantiomers, analogs, esters 
amuies, prodrugs, active metabolites, and derivatives thereof 

Memoctramineoracids,salts,enanh 0 mers,analogs,esters ' 
amides, prodrugs, active metabolites, and derivatives thereof 
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t. 4-diphenylacetoxy-N-methyl piperidine methiodide or acids, 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

u. Tropicamide or acids, salts, enantiomers, analogs, esters, 

amides, prodrugs, active metabolites, and derivatives thereof; 

v. (2R)-N-[H6-aminopyridin-2-ylmethyl)piperidin-4-yl]-2- 

[(lR)-3,3^ifluorocyclopentyl]-2-hydroxy-2-phenylacetamide 
or acids, salts, enantiomers, analogs, esters, amides, prodrugs, 
active metabolites, and derivatives thereof; 

w. PNU-200577 ((R)-N, N-diisopropyl-3-(2-hydroxy-5- 

hydroxymemylphenyl)-3-phenylpropanamine) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

x. KRP-197(4-(2-memylimidazolyl)-2,2-diphenylbutvramide)or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, 
active metabolites, and derivatives thereof 

y. Fesoterodine or acids, salts, enantiomers, analogs, esters, 

amides, prodrugs, active metabolites, and derivatives thereof; 
and 

z. SPM 7605 (the active metabolite of Fesoterodine), or acids, 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof 
The identification of further compounds that have antimuscarinic activity and 
would therefore be useful in the present invention can be determined by performing 
muscarinic receptor binding specificity studies as described by Nilvebrant (2002) 
Pharmacol. Toxicol 90: 260-7 or cystometry studies as described by Modiri et al. (2002) 
Urology 59: 963-8. 

Adrenergic receptors are cell-surface receptors for two major catecholamine 
hormones and neurotransmitters: noradrenaline and adrenaline. (Malbon et ah (Feb. 
2000) Adrenergic Receptors. In Encyclopedia of Life Sciences. London: Nature 
Publishing Group, http:/www.els.net). Adrenergic receptors have been implicated in 
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enseal phyaoiogica, pK> cesses, inctading blood pressure ^ ^ 
muscie putaona* ^ metabo|ism> ^ ^ 

(SM> ** M *» " a ' - snp ra) . TVo ciasses of 

adrenerg.0 recep tors bave been idennned, „ and ft «ba, naay be fimner subdivided into 

a^ni.' , 7 ^^•^^^^^^"nsncs.odiffesen 
^andn^cu^,,^ (See, e. g .. Maibon « Adrenesgic 
Keceptors, supra). & 

aeent ^^^^P™*^***^* adrenergic agonist 
^ ^pounds that havebeen identified as P 3 adrenergic agonist agents and aze 
useful m the present invention include, but are not limited to: 

a- TT-138 andphenylethanolamine compounds as disclosed in 
US Patent No. 6,069,176, PCT Publication No. WO 
97/15549 and available from Mitsubishi Pharma Corp. or acids 
salts, esters, amides, prodrugs, active metabolites, and other 
derivatives thereof; 
b. FR-149174 and propanolaniine derivatives as disclosed in US 
Patent Nos. 6,495,546 and 6,391,915 and available from 
FujisawaPharmaceutical Co. or acids, salts, esters, amides 
prodrugs, active metabolites, and other derivatives thereof- 
c KUC-7483, available from Kissei Pharmaceutical Co. or acids 
salts, esters, amides, prodrugs, active metabolites, and other 
derivatives thereof; 

d. 4'-hydroxynorephedrine derivatives such as 2- 2-chloro-4-(2-( 
(lS^R)-2-hydroxy-2-(4-hydroxyphenyl)-l- 
memylemylamino)ethyl)phenoxy acetic acid as disclosed in 
Tanaka e ,«/. (2003)./ Med. Chem. 46: 105-12 or acids, salts, 
esters, amides, prodrugs, active metabolites, and other 
derivatives thereof; 



e. 



2-amino-l-phenylethanol compounds, such as BRL35135 
((R*R*H + -.).f4-[2.[2-(3-chlorophenyl).2- 
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g. 



ydroxyethylamino]propyl]phenox y]acetic acid methyl ester 
hydrobromide salt as disclosed in Japanese Patent Publication 
No. 26744 of 1988 and European Patent Publication No 
23385), and SR58611A ((RS)-N-(7-ethoxycarbonylinethoxy- 
U,3,4-tetrahydronaphth-2-yl)-2-(3-chlorophenyl>2- 
hydroxyethanamine hydrochloride as disclosed in Japanese 
Laid-open Patent Publication No. 66152 of 1989 and European 
Laid-open Patent Publication No. 255415) or acids, salts, 
esters, amides, prodrugs, active metabolites, and other 
derivatives thereof; 

GS 332 (Sodium (2R>[3-[3-[2-(3 Chlorophenyl)-2- 
hydroxyemylamino]cyclohexyl]phenoxy]acetate) as disclosed 
m Lzuka * al (1998) J. Smooth Muscle Res. 34: 139-49 or 
acids, salts, esters, amides, prodrugs, active metabolites, and 
other derivatives thereof; 

BRL-37,344 (4-H(2-hydroxy-(3-chlorophenyl) ethyl)- 

amino]propyl]phenoxyacetate) as disclosed in Tsujii et al 

(1998) Physiol Behav. 63: 723-8 and available from 

Glaxosmithkline or acids, salts, esters, amides, prodrugs, active 

metabolites, and other derivatives thereof; 

BRL-26830A as disclosed in Takahashi et al (1992) Jpn Circ 

J. 56: 936-42 and available from Glaxosmithkline or acids 

salts, esters, amides, prodrugs, active metabolites, and othir 

derivatives thereof; 

CGP 12177 (4-[3-t-butylamino-2- 

hydroxypropoxy]benzinndazol-2- one) (a P l/ P 2 adrenergic 
antagonist reported to act as an agonist for the P 3 adrenergic 
receptor) as described in Tavernier et al (1992) J. Pharmacol 
Exp. Ther. 263: 1083-90 and available from Ciba-Geigy or 
acids, salts, esters, amides, prodrugs, active metabolites, and 
other derivatives thereof; 
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m. 



n. 



CL 316243 (R.R-S-p-fP-O-chlorophenyl)^- 

hydroxyethyl]aminojpropyl]-l,3-benzodioxole-2,2- 
dicarboxylate) as disclosed in Berlan et al (1994) ./ 

Pharmacol Exp. Ther. 268: 1444-51 or acids, salts, esters, 
amides, prodrugs, active metabolites, and other derivatives 
thereof; 

Compounds having P 3 adrenergic agonist activity as disclosed 
m US Patent Application 20030018061 or acids, salts, esters, 
amides, prodrugs, active metabolites, and other derivatives 
thereof; 

ICI 215,001 HC1 ((5)-4-[2-Hydroxy.3- 

Phenoxypropylaminoethoxyjphenoxyacetic acid hydrochloride) 
as disclosed in Howe (1993) Drugs Future 18: 529 and 
available from AstraZeneca/ICI Labs or acids, salts, esters 
amides, prodrugs, active metabolites, and other derivatives' 
thereof; 

ZD 71 14 HC1 (ICI D71 14; (.S)-4-[2-Hydroxy-3- 
phenoxypropylaminoethoxy]-A r -(2- 

methoxyethyl)phenoxyacetamide HC1) as disclosed in Howe 
(1993) Drugs Future 18: 529 and available from 
AstraZeneca/ICI Labs or acids, salts, esters, amides, prodrugs 
active metabolites, and other derivatives thereof; 
PrndololO-O/j-indo^ 

propanol) as disclosed in Blin et al (1994) MolPharmacol. 44- 
1094 or acids, salts, esters, amides, prodrugs, active 
metabolites, and other derivatives thereof; 
6S)-(-)-Pindolol ((^-l-d^-indol^ylox^-S-Kl- 
methylethyl)amino]-2-propanol) as disclosed in Walter et al 

(^Naunyn-Schmied.Arch.Pharmacol. 327: 159 and 
Kalkman(1989)^P Aa/waco/ . m m Qr ^ ^ 
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esters, amides, prodrugs, active metabolites, and other 
derivatives thereof; 
P. SR 59230A HCI (H^yl^^^ ^ ^ 

tetrahydro-l-„aphmalenyI]amino]-(25)-2-propanol 
hydrochloride) as disclosed in Manara et al. (1995) Pharmacol 

Comm. *2S3 a ndM ana rae,aL(1996)Br.J.P harma col 117- 
435 and available from Sanofi-Midy or acids, salts, esters 
amides, prodrugs, active metabolites, and other derivatives 
thereof; 

q- SR 5861 1 (M2s)7-carb^thoxymethoxy-l,2,3,4-tetra- 

hydronaphth]-(2r)-2-hydroxy-2(3-chlorophenyl) ethamine 
hydrochloride) as disclosed in Gauthier et al. (1999) J. 
Pharmacol. Exp. Ther. 290: 687-693 and available from Sanofi 
Research or acids, salts, esters, amides, prodrugs, active 
metabolites, and other derivatives thereof; and 
r. < YM178 available from Yamanouchi Pharmaceutical Co or 
acids, salts, esters, amides, prodrugs, active metabolites, and 
other derivatives thereof. 

67 373 " 807: Take<baai 09 " W «~ nr. 2S8: 

i^o /-1373; and Gauthier et al. (\ 9901 j pi,n™„„~i c ™ 

Pharmacol. Exp. Ther. 290: 687-693 

mvention include, but are not limited to: 

a- a^diphenylacetic acid-4^N- m ethyl-piperidyl) esters as 
disclosed in US Patent No. 5,897,875 or acids, salts, esters, 
amides, prodrugs, active metabolites, and other derivatives 
thereof; 
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b. 



c. 



d. 



e. 



Human and porcine spasmolytic polypeptides in glycosylated 
foim and variants thereof as disclosed in US Patent No. 
5,783,416 or acids, salts, esters, amides, prodrugs, active 
metabolites, and other derivatives thereof; 
Dioxazocine derivatives as disclosed in US Patent No. 
4,965,259 or acids, salts, esters, amides, prodrugs, active 
metabolites, and other derivatives thereof; 
Quaternary 6,1 l-dmydro-dibenzo-[b,eHhiepine-l 1-N- 
alkylnorscopine ethers as disclosed in US Patent No. 4,608 377 
or acids, salts, esters, amides, prodrugs, active metabolites,'and 
other derivatives thereof; 

Quaternary salts of dibenzo^diazepinones, pyrido- 
[l,4]benzodiazepinones, pyridofMJbenzodiazepinones as 
disclosed in US Patent No. 4,594,190 or acids, salts, esters, 
amides, prodrugs, active metabolites, and other derivatives 
thereof; 

Endo-8,8-dialkyl.8-azoniabicyclo (3.2.1) octane-6,7-exo- 

epoxy-3-alkyl-carboxylate salts as disclosed in US Patent No. 

4,558,054 or acids, salts, esters, amides, prodrugs, active 

metabolites, and other derivatives thereof; 

Pancreatic spasmolytic polypeptides as disclosed in US Patent 

No. 4,370,317 or acids, salts, esters, amides, prodrugs, active 

metabolites, and other derivatives thereof; 

Triazinones as disclosed in US Patent No.' 4,203,983 or acids 

salts, esters, amides, prodrugs, active metabolites, and other 

denvatives thereof; 

2-(4-Biphenylyl )-N<2-diemylamino alkyl)pro P ionamide as 
dxsclosed in US Patent No. 4,185,124 or acids, salts, esters 
amides, prodrugs, active metabolites, and other derivatives 
thereof; 
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j. Piperazino-pyrimidines as disclosed in US Patent No. 

4,166,852 or acids, salts, esters, amides, prodrugs, active 
metabolites, and other derivatives thereof; 
k. Aralkylamino carboxylic acids as disclosed in US Patent No. 
4,163,060 or acids, salts, esters, amides, prodrugs, active 
metabolites, and other derivatives thereof; 
1. Aralkylamino sulfones as disclosed in US Patent No. 4,034 103 
or acids, salts, esters, amides, prodrugs, active metabolites, 'and 
other derivatives thereof; 
m. Smooth muscle spasmolytic agents as disclosed in US Patent 
No. 6,207,852 or acids, salts, esters, amides, prodrugs, active 
metabolites, and other derivatives thereof; and 
n. Papaverine or acids, salts, esters, amides, prodrugs, active 
metabolites, and other derivatives thereof. 
T*e identification of further compounds that have spasmolytic activity and would 
strebeusef*^ 

studies as described in US Patent No 6 207 8^9- m t. ™, ^ 

cm XN0 - 0.207,852; Noronha-Blob et al (199 1 ) j. 

^sJt^Z™ m " fami ' y ° f « — P^Mes ta inOude 

substance P, neu^tonh, A(NKA)and nan**™ B ^ Neurons axe the nrajor 
source of TKsin the periphery. *n bttplxtmt gM ^ ^ ^ J^T 
s.nnu.anon. h„, other effects include endo.he.hun-dependen, vasodHanon, p,asn,a protein 

===ss:=s 1 - 

after C-fiber acuvahon, tndudtag vasodHation, ptasma extravasanon and degranLI 
of mast cells (Levine, l.D«ain»llf» ... "granulation 

■•• u- , ' JUe£ ' ,t(1993 > J:A, "««a 13:2273). Neurokinin A is a 
pepttde whteh ,s co.oeali 2 ed in sensory neurons win, subaance P and which afco 
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" amD,aU °" A «- specific neurokinin receptor 

referred to as NK 2 s.. « at (1992) ^ « 50: 

neorok,™ receptor antagoniste for use in the present invent™ the, ac, on the NK, 
bU * ~ - - >-^-2-(2- m e«.o, y . P ne„ VI)<thvl>7 7 . 

dtphenyM-perhydroisoindoloneOaR ,7aR) ("up 67580"); 2S,3S-cis-3- ( 2 
re^ben.y.annnoW-benzhydry^uclidine fCP 96,345"); and ( W7fl 5 . 
bisOnfinoromeftyDbenzyU-SAlO, 1 1-tetrahydro-9- 

m^ ( 4- m en, y ,p h en y ,>7H. [ ,,4)d i azocino f 2 >1 .g, [l^naphfiryridine-o 13- 
dtone CTAK^. Suitab.e neurokinin receptor antagonist fer « in tbe Lent 

4S968 ); Met-Asp-Ttp-Phe-Dap-Leu ("MEN 1 0 677»>. „j - 

Met)fL639 87T'> Th * " (M1!N10 ' 627 )- a,Ml oy««3Iil-Trp-Phe-Gly-Len- 

re^Ll tte,toMMtto » of ^«con 1 ponnd St ha,havenenroldnin 
detereuned by perfonntng binding assay sbadies as described in Hopkins e, a, (.991) 

^^^.^180 : n.0-n.7 im dAharony«n i( 1994)M. 
Phannacol. 45: 9-19. «■ 1*w/mol 

Wykinin receptor, generaUy are divided too bradykinin, CB 0 and bradykinin, 
«0 sub^es. Studies nave shown that aente peripheral pain and inflanunafion p^Z, 

^o^T atedby *°^^ 

bl w ^ K * ° l °" 3) »-**—* 16: 99-104). Suitable 

bradyknnn receptor antagonist for use in the present invention tba, ac, on the B, ^ lr 
meb.de bn, are no, finrited tot de,arg'°HOB ,40 (availaMe fionr HoeefcT 
Pb^ac^calsJanddes-A^rady^nfDABKXSni^ebradyknnnrec^ 

«' u Arg-(Hyp -Thi 3 -D-Tic 7 -Oic 8 )-BK ("HOE I4n»v w t-.a 
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n.«hy I a mi „ocarbo„ ytoettly , ] ac Iy U mi<Ie mi 735o7») ; and WIN 64338 

detetnnne by perfon^ binding ^ ^ „ ^ " 

Nttric oxide donors may * faclu[led „ ^ 
antt-spasntacvny. Nitric oxide (NO) piays a critica. role as a nto.cllar nrc2orT 

Z^LT^ " mP ta tadB * l0C! " VaSO<UMon NO is 

«■*»!. 1 ■ C >' NO,S * Mata ™P^°>o»cantagonistof 

"I ffiMt ^ *— — — — -L. hl g a, leas, 

. ya « a/. (1993) J Neurosurg. 79: 892-898; Kobayashi «o/ H99H 

Neurosurgery 28- 673-670. n,~u- i • » 

of GMP^epenaen. proton, kinases to effect vasodilation (Henry „ «,,. (msTwsJT 
7: U24-1134; Nathan (1992) FASEBJ 6- 3011 «vsa o . 
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oon Mmg vascular .one (Muramatsu e, a,. (1994) Co™. 5 . S15 _ 

S».UW, mtac oxide do™ for u,e practice ot0te prescnt ^ ^ 8 



limited to 

a 



Nitroglycerin or acids, salts, esters, amides, prodrugs, active 
metabolites, and other derivatives thereof; 
b. Sodium nitroprusside or acids, salts, esters, amides, prodrugs, 

active metabolites, and other derivatives thereof; 
a FK 409 (NOR-3) or acids, salts, esters, amides, prodrugs, 

active metabolites, and other derivatives thereof; 
d. FR 144420 (NOR-4) or acids, salts, esters, amides, prodrugs, 
active metabolites, and other derivatives thereof; 
3-morpholmosydnonimine or acids, salts, esters,' amides, 
prodrugs, active metabolites, and other derivatives thereof; 
£ Linsidomine chlorohydrate ("SIN-1") or acids, salts, esters', 
amides, prodrugs, active metabolites, and other derivatives' 
thereof; 

g. S-nitroso-N-acetylpeniciUamine ("SNAP") or acids, salts, 
esters, amides, prodrugs, active metabolites, and other 
derivatives thereof; 

h. A2D3582(CINOD lead compound, available from NicOx 
S.A.) or acids, salts, esters, amides, prodrugs, active 
metabolites, and other derivatives thereof, 

NCX 4016 (available from NicOx S.A.) or acids, salts, esters, 
amides, prodrugs, active metabolites, and other derivatives 
thereof; 

NCX 701 (available from NicOx S.A.) or acids, salts, esters, 
amides, prodrugs, active metabolites, and other derivatives 
thereof; 
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m. 



s. 



k NCX 1022 (available from NicOx S.A.) or acids, salts, esters 
amides, prodrugs, active metabolites, and other derivatives ' 
thereof; 

1- HCT 1026 (available from NicOx S.A.) or acids, salts, esters 
amxdes, prodrugs, active metabolites, and other derivatives 
thereof; 

NCX 1015 (available from NicOx S.A.) or acids, salts, esters, 
amides, prodrugs, active metabolites, and other derivatives 
thereof; 

NCX 950 (available from NicOx S.A.) or acids, salts, esters, 
amides, prodrugs, active metabolites, and other derivatives 
thereof; 

NCX 1000 (available from NicOx S.A) or acids, salts, esters, 
amides, prodrugs, active metabolites, and other derivatives 
thereof; 

NCX 1020 (available from NicOx S.A.) or acids, salts, esters, 
amides, prodrugs, active metabolites, and other derivatives 
thereof; 

AZD 4717 (available from NicOx S.A.) or acids, salts, esters 
amides, prodrugs, active metabolites, and other derivatives 
thereof; 

NCX 1510/NCX 1512 (available from NicOx S.A) or acids 
salts, esters, amides, prodrugs, active metabolites, and other' 
derivatives thereof; 

NCX 2216 (available from NicOx S.A.) or acids, salts, esters, 
amides, prodrugs, active metabolites, and other derivatives 
thereof; 

NCX 4040 (available from NicOx S.A.) or acids, salts, esters, 
amides, prodrugs, active metabolites, and other derivatives 
thereof; 
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u, 



v. 



w. 



aa. 



bb. 



cc. 



dd. 



Nitric oxide donors as disclosed in U.S. Patent No. 5,155 137 
or acids, salts, esters, amides, prodrugs, active metabllitel, and 
other derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,366,997 
or acids, salts, esters, amides, prodrugs, active metabolites, and 
other derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,405,919 
or acids, salts, esters, amides, prodrugs, active metabolites, and 
other derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,650,442 
or acids, salts, esters, amides, prodrugs, active metabolites, and 
other derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,700,830 
or acids, salts, esters, amides, prodrugs, active metabolites, and 
other derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,632,981 
or acids, salts, esters, amides, prodrugs, active metabolites, and 
other derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 6,290,981 
or acids, salts, esters, amides, prodrugs, active metabolites, and 
other derivatives thereof; 

Nitric oxide donors as disclosed in U.S ? Patent No. 5,691,423 
or acids, salts, esters, amides, prodrugs, active metabolites, and 
other derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,721,365 
or acids, salts, esters, amides, prodrugs, active metabolites, and 
other derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No.5,714,51 1 or 
acids, salts, esters, amides, prodrugs, active metabolites, and 
other derivatives thereof; 
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ee. Nitric oxide donors as disclosed in U.S. Patent No. 6 51 1 91 1 

or acads, salts, esters, amides, prodrugs, active metabolites and 

other derivatives thereof; and 
ff- Nitric oxide donors as disclosed in U.S. Patent No. 5,814 666 

or acids, salts, esters, amides, pmdrugs, active metabolites, and 

other derivatives thereof. 

^r at t; f ^ C ° mPOUndS ** ^ ^ °* de *™ activity and would 
^reforebeusefulmthepresent invention can be determmed by release profile aT^r 
mduced vasospasm studies as described in US Patent No, 6 45 1 337 and 6 3^ 
well as Moon (2002) JBJUInt 89- QAi o ^ °' 4:>1 ' 337 «* 6,358,536, as 

1724-9. ^ Int - 89 - 942 ' 9mdF ^-^ et al.(200l)J. Urol. 165: 



Enantiomftrg » n A r>, nsteromftrg 

Many organic componnds exist in optically active f rtm ,o • ^ , 

rr ? ? oon,rast,acompo,,,idpreft<edwi ' hDOT < + )-<'«'-^ uLi. 

======= ===== 

» v ; mcnc acid. For a given chemical structure „*• „ 

S,ere0,SOmM ^ *» «— .o as an enanno.n«, and a nnxnn!! f 1, 
«,sonencanedan M antio m enc,„ rr ace mi c (I ni«n re mX, " re<>fS " d ' 

adreneiW m„ m ^" * or exam Ple, the L-enantiomer of the beta- 

adrenergic blocking agent, propranolol, is known to be 100 tW* 

enantiomer. Additionally optical nurit^ i, • P ° ta * ^ itS D " 

*uy, optical punty is important in the pharmaceutical *W «•.,» 
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When two chira! ^ ^ ta one moIecu]e _ ^ ^ 
SterC01SOmere: (S,S), (R.S), and (SJl). Of these (RJO and r S St 

propcrfesandnaelangpointe^,^^^,. 81 
cuHed drastereotsomenc, and «he (S,S) molecule is a diastereoisomer of the « « 

An examp.e of a compound wnh too chira. cento is the an«tenacannic 
sohfenacrn. Solifenacin ia described in U.S. Patent No 6 174 896 .„,, • 
the Mowing chemical formula- ' ™< « represented by 




olTnll ^ CO -' ^ Y — — America) aid 

GlaxoSnumKlme as an mvesHgational muscarinic antagonist Solifenacin was 
discovered and developed by Yamanouchi, and a New Drua ArmlicH . 
totheTT<! rr n ~A * — . iNewurug Application was submitted 

ZIT A r 8 A<tataiS,raa0nby¥PAi ' D ^-2002 for solifeuacin 
Japan. Outer sa!t forms of solifenacin nave also been specifically described by 
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For use in the present invention, any diastereomer or enantiomer of an 
patients in need of such treatment. borders in 

FormulaHnng 

Fonnubnou. of the present invention may inelude, bu, are no. Bnrited „ 

using standard p^edtnes known to ^ I IT " V * 

and described forexamnl. k 7w of synthetic organic chemise 

acid addition sahs „ prepared ^o^tH " '"^ e5c ample, 

include both organic acid, ■ preparing acid addition salts 
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phosphonc acid, and the Uke. An acid addincn ,a,< may be reconverted «o the fiee base 
by beabuen. with a suitabte base. ParticiUarty preyed acid addition sabs 0 '£Z 

of*.d mo.ehea which may be present on an active agent are prepared in a aJT 
w - . a pharmaceutical* accepteb.e base auch as sodium hydroxide, podium 
hydmx.de, ammomum hydroxide, ca.cium hydroxide, tnmethytamine, or theL 
Preparanon of eaten, involves mncdonahzanon of hydroxy, and/or caAoxyl 

ZZT 7! ePreSen ' ^ *• *«» *■* • The estem are 

» acyKsnba^ derivatives of ^ ^ 

a^.. Estem can be reconverted ,„ the free acids, if desired, by uaing convention* 
Forexamp l e,an U de,n M ybep rep a^ ton ,e s ,e rs , tt ^ g ^ tabIeamine 

r 17 tem 3,1 anhydride<>r m ■* •» «^ r 

Wer a*y amme. Prongs are „ prepared by covaiem attechmen, of a moTjy 
wfcch roan,* m a compound «* is thempeuticauy taacbve unnl modified by an 
individual's metabofio system. 

^"""ffonnalaaonaforgabapenmiamthosemaAe.edbyPnzerlnc underthe 
niTT Neurontin® Capsules, Neuiontin® Tablets/and NeurontW^ 

Om, So.ubonare suppbeo either as imprinted hard she., capsu.es containing 100 mg 
00 mg. imd 400 m g of gabapenbn, ellipfica, filmed teb,ets containing oOO n^d 

machve mgrediems for me capaUes are lactose, comstercb, mi tele. The .00 mg 2 ule 
*- «*- : getetin and fitanium tfioxide. The 300 mg capauje she,. conteins^Z 
btemum dtox.de, and ye,,™ iron oxide. The 400 mg capsiue sheu contents ge^d 

™ °* «— - *» oxide. The inactive ingrediente for^e 

teblete are po,oxamer 407, copolyvidonum, cornstarch, magneaiumlamte 
hydroxyptopy.eefiu.oae, te,c. candebUa wax and purtfied water. The macfive mgxediente 
*r the ora, so ufion are g ,ycerin, xybto, purified water and artificia, coo, J£T 
amse fiavor. U addition te tb.se fixations, gabapenbn and fotmubmons are Z*y 
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described in the following patents: US 6,683,1 12; US 6,645,528; US 6,627,21 1; US 
6,569,463; US 6,544,998; US 6,531,509; 6,495,669; US 6,465,012; US 6,346,270; US 
6,294,198; US 6,294,192; US 6,207,685; US 6,127,418; US 6,024,977; US 6,020,370; 
US 5,906,832; US 5,876,750; and US 4,960,931. 

One set of formulations for oxybutynin are those marketed by Ortho-McNeil 
Pharmaceuticals, Inc. under the brand name Ditropan®. Ditropan® tablets are supplied 
containing 5 mg/tablets of the active ingredient, oxybutynin chloride, and the inactive 
ingredients anhydrous lactose, microcrystaUine cellulose, calcium stearate, and FD&C 
blue #1 lake. Ditropan® syrup is supplied as 5mg/5mL of the active ingredient, 
oxybutynin chloride, and the inactive ingredients citric acid, FD&C green #3, flavor, 
glycerin, methylparaben, sodium citrate, sorbitol, sucrose, and water. Ditropan XL® is 
an extended release tablet form of Ditropan® supplied containing either 5 mg (pale 
yellow color) of oxybutynin chloride, 10 mg (pink color) of oxybutynin chloride, or 15 
mg (gray color) of oxybutynin chloride. Inactive ingredients are cellulose acetate, 
hydroxypropyl methylcellulose, lactose, magnesium stearate, polyethylene glycol, 
polyethylene oxide, synthetic iron oxides, titanium dioxide, polysorbate 80, sodium 
chloride, and butylated hydroxytoluene. 

Oxybutynin is also supplied by Watson Pharmaceuticals under the brand name 
Oxytrol® (oxybutynin transdermal system). Oxytrol® is a transdermal patch designed to 
deliver oxybutynin continuously and consistently over a 3 to 4 day interval. It is supplied 
as a 39 cm 2 patch containing 36 mg of oxybutynin, which is designed to deliver 3.9 
mg/day. The patch is worn continuously, and a new patch is applied every 3 to 4 days. 

A formulation useful in the present invention comprises a combination of 
gabapentin and oxybutynin chloride. The combination can be supplied in various 
pharmaceutical composition and dosage forms as described herein. One formulation for 
supplying the combination is in a tablet formulation. Additional formulations for the 
combination of the present invention, such as capsules, syrups, etc. are also envisioned 
for delivery of the combination, and any description of tablet formulations is in no way 
meant to be limiting of possible delivery modes for the combination of the present 
invention. 
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usedd • T ^ "* l SnPPlying "* cotnbinadon 

useiul tn the present .nvendon M comprise, in addition to the acdve uZicTT 

pharntaceudca. cotnposidons in a tabic, barton mktmwaia>be J * 
compounds known ,o be use*, as flders, bindem, tabric^ dismtegrants^T 

Slants, compression*,*. rtfcs , sweeten ™ Z',o d 
other « that wcu,d be known to one of sk* ta to pbm ^ J"* - 

tttabao ^ "7 " 8re<iiM,S C ° nbina ' i0n ^ ** «- 1— -andon 

lt~?^ Utynin) ^ ""^ " «* *™. according * 

mdos provtded heren, Tha reiadve rado of the acdva ingredient, ofthe combinata I 

In! f'T ^ " *- 10 and gaCT 

about 2.5.600. Examples of formulations for preparing teble , s 
below in Tables 1 and 2. proviaea 



Ingredient 



Table 1 



Gabapentin 
Oxybutvnin chlnriHp 



Lactose, monohydrate 



Weight 
per Unit 

200.Q 
2.50 



85.50 
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numbed T *• f0m,Ulaa0nS ™ >* ta. to a 

fonmdahon a, provide above Includes the Mowing ^ 8 
TO ^ ingredient ^ 20 . mesi ^ ^ (<) 
■mpeller and chopper, and mix for Ave minutes- 

(2) we. granulate mixed ingredienu whh a binder solution (such as 
povidone or methocel); 

(3) transfer wet granules to fluid bed dryer dry until o/ oLO D values 
are within a 1-2.5% range; 

(4) mill dried granules; 

(5) lubricate milled granules (such as with magneaium stearate) in 
blender; . ' 

(6) compress into tablets 

aanaajjartical Comn^ti^.. . nf | pfl , M r 

gel caps^esT" 0 ^ "* ^ femS «*"* 

powdera, magmas, ■ozenges, Cteams, pastes, p,as t ers, tenons, discs, supposnoriea, Uquid 
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M. dry powder or aeroao. iz ed formulation* fcr 
Former, those of ordinal slciU in the ari can ^ deduce ^ fc 
descnbed elsewhere herein. 
Oa/ Dosage Forms 

syrups °lTr ^ fadUde ^ W ~- -"or 

nhnrm represent the most convenient oral dosage forms, in which case solid 
pharmaceutical carriers are employed. 

Tablets may be manufactured using standard tab.et processing procedures and 
One medrod for forming ^ „ by ^ , ~ 

- eranular composition conning the active agents,, alone or in 
combtnauou w«h one or more carriers, additives, or the hire. As , alttmaav0 , 0 _ 

T^may^bemoldedmmera.aneompresaed.surringwimamoistor.aerwise 

Td^ * COn,PrSSSi0,, "* — 

nsingdTml LT^^ ^-administration 

dt.«en* lubncants, dismtegranta, finers, stabilfeers, surfactants, preserves cotaC 

Zl 7/T *" *• tab,e ' ^ fatet — — bIL 

" - D °* *— -1 Ceding corn starch and preglat^ 
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and the like), and Veegum. Diluents are typically necessary to increase bulk so that a 
practical size tablet is ultimately provided. Suitable diluents include dicalcium 
phosphate, calcium sulfete, lactose, cellulose, kaolin, mannitol, sodium chloride, dry 
starch and powdered sugar. Lubricants are used to facilitate tablet manufacture; 
examples of suitable lubricants include, for example, vegetable oils such as peanut oil, 
cottonseed oil, sesame oil, olive oil, corn oil, and oil of theobroma, glycerin, magnesium 
stearate, calcium stearate, and stearic acid. Stearates, if present, preferably represent at 
no more than approximately 2 wt. % of the drag-containing core. Disintegrants are used 
to facilitate disintegration of the tablet, and are generally starches, clays, celluloses, 
algins, gums or crossKnked polymers. Fillers include, for example, materials such as 
silicon dioxide, titanium dioxide, alumina, talc, kaolin, powdered cellulose and 
microcrystalline cellulose, as well as soluble materials such as mannitol, urea, sucrose, 
lactose, dextrose, sodium chloride and sorbitol. Stabilizers are used to inhibit or retard 
drug decomposition reactions that include, by way of example, oxidative reactions. 
Surfactants may be anionic, cationic, amphoteric or nonionic surface active agents. 

The dosage form may also be a capsule, in which case the active agent-containing 
composition may be encapsulated in the form of a liquid or solid (including particulates 
such as granules, beads, powders or pellets). Suitable capsules may be either hard or soft, 
and are generally made of gelatin, starch, or a cellulosic material, with gelatin capsules 
preferred. Two-piece hard gelatin capsules are preferably sealed, such as with gelatin 
bands or the like. (See, for e.g., Remington: The Science and Practice of Pharmacy, 
supra), which describes materials and methods for preparing encapsulated 
pharmaceuticals. If the active agent-containing composition is present within the capsule 
in liquid form, a liquid carrier is necessary to dissolve the active agent(s). The carrier 
must be compatible with the capsule material and all components of the pharmaceutical 
composition, and must be suitable for ingestion. 

Solid dosage forms, whether tablets, capsules, caplets, or particulates, may, if 
desired, be coated so as to provide for delayed release. Dosage forms with delayed 
release coatings may be manufactured using standard coating procedures and equipment. 
Such procedures are known to those skilled in the art and described in the pertinent texts 
(See, for e.g., Remington: The Science and Practice of Pharmacy, supra). Generally, 
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a^preparaton -lid dosage form, a delayed release coating composition is 
or the hie. Delayed reI ease coating compositions comprise a polymeric mate^T 

tir bmyra,e phthau,e ' muuiosc ^ — 

tnmell.tate, hydroxy, methylcellulo8e phtM hydro raethylc ^ oge 

acrylic acid, methacryhc acid, and/or eaters thereof. 

Sustained release dosage forms provide for drug release over an extended time 

cellulose, hydroxypropyl methyl ceUuIose, methyl cellulose ethyl cellulose «n , 

acid alkyl esters, methacryhc acid alkyl ester, an H tu vu m6thaCiyllC 3Cld ' 
n^emy^^^^^^^^^ 

ZEST*" ph,halatt - ~- - id ^-X. 

utyl stearate. Fatty compounds for use as a sustained release matrix 



RTA01/2J512l5vl 



50 



AttyDIclNo. 046562/273962 



ma^Cuae. bo, are no, ltoited to . WMes „ _ ^ ^ ^ 

Transmucosal Compositions and Dosage Forms 

Although toe present composition, may be administered orally, other modes of 
adnumshahon are suitable as we.L F or examp.e, transmucosal adlninistiation ^ be 

"«ord. s ^ m nts^ I e forappBMtotom ^ t ^ For example 
^ectod acttve agon, may be administered to the buccal mucosa in an adhesive table, or 
patch, subungual administered by p,acing a so,id dosage form under the tongue 
2T*7 ' "» *- «- - *° ^ —ereo nasal* 

aeroso, I, qm d formufction, or a dry powder, pla ced within or near the rechun 
(*~" formulations), or administered to the urethra as a suppository, ointmen, or 

amountT^^^^^^^^^^^'y^nve 
-oun, of anacttve agen, and a bioemdib.. (hydrocele) po.ymeric carrier L may 

*™ to adhere me dosage form to me bucca. mucosa. The buccal dosage unit is 
febncatedao as toerode over a predetormined time period wherein dnrgdeBvery is 
provided essentiaHy throughout. The time period is typically in the range of horn about , 
botuto about 72 hours. Prefer oucc^ dehvery preferably occurs ovl time perirT 
fromabou, 2 horn, to about 24 home. Bucca, drug delivery for short torn, use slid 
preferably occur over a time period of iron, about 2 hours to about 8 hours, more 
prefembly over a time period of mom about 3 hours to about 4 hours. As needed buccal 
^gdehveryprefemblywmoccuroveratimeperiodof.rom about ! hour to about ,2 
horn,, more pref«ab,y from about 2 hours to about 8 hours, most preferably from about 3 

pZ ft k Sm ^ *• "» — -er a time 

^48 h 6 h ° Ure '° ab0 '" 72 h ° UrS - m ° re * *» — >2 hours to 

about 48 hoars, most preferab,y from about 24 hours to about 48 hours. Buccal drug 

dehvery, as wi.. be appreciatod by those sMed in me art, avoids the diaadvantages 

encountered with ora. drug administration, e.g, slow absorption, degradation of the 
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The "merapeutically effective amount" of the active .gen, ia ^ blKcal d 
™' ofeou.se depend „ n rae ^ of ^ agmt ^ fc ^ 
■ dependent on tte particular ^ J • • - 

^nr.« — ycou,ainfromabou,. Ow, 

30wt. /.acbveagen,. With regari to ^ bloerodib|e ^ °" 

nta. pron.e ,s no. compromised, and (h e earner is compatible with tne active agents to 

L^T ! """"^ 2 " ydrOPhi,iC <"*«**>■ wafcr-sweuable) ^lymer 
ft* adhere, ,o the we, surface of «he bueeal mucosa. Exsmp.es ofpolymerfc cTrneT 

hereu, ineh.de acrylic aCdpo„mers and en, e*. .hose tool "oZT 
Carbopo,®, which may be obfcined from B. F. Goodrich, is one such pdyJ^L 
^ bu,areno„imi,ed,o: hvdroly^yyJL^ 

Onb.de), po yacrytoes (e.g„ Gantrez®, which may „, obtaijled ^ 
may be ob.an.ed ft™ fte Dow c hydro 

e.g ; . U.S. P„. No. 4,704,285 «o Alderman), hydroxyeAy, celhuose, carboxymethy 

acetate phthalate, cellulose acetate butyrate, and the like. 

Other component, may also be incorporated into the bueeal dosage forms 
desenbed he.n, The addiuonai concerts melude, b„, are no, hunted ,„ 

r^es^^^^^~-andme 
hke. Examples of digrams ma, may be used include, bu, are no, hmhed to cross- 

GAF)> ^wyhc memyleelluloses, such as erosearmelose 
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(e.g., Ac-di-sol®, which may be obtained from FMC), alginic acid, and sodium 
carboxymethyl starches (e.g., Explotab®, which may be obtained from Edward Medell 
Co., Inc.), methylcellulose, agar bentonite and alginic acid. Suitable diluents are those 
which are generally useful in pharmaceutical formulations prepared using compression 
techniques, e.g., dicalcium phosphate dihydrate (e.g., Di-Tab®, which may be obtained 
from Stauffer), sugars that have been processed by cocrystallization with dextrin (e.g., 
co-crystallized sucrose and dextrin such as Di-Pak®, which may be obtained from 
Amstar), calcium phosphate, cellulose, kaolin, mannitol, sodium chloride, dry starch, 
powdered sugar and the like. Binders, if used, are those that enhance adhesion. 
Examples of such binders include, but are not limited to, starch, gelatin and sugars such 
as sucrose, dextrose, molasses, and lactose. Particularly preferred lubricants are stearates 
and stearic acid, and an optimal lubricant is magnesium stearate. 

Sublingual and lingual dosage forms include tablets, creams, ointments, lozenges, 
pastes, and any other solid dosage form where the active ingredient is admixed into a 
disintegrable matrix. The tablet, cream, ointment or paste for sublingual or lingual 
delivery comprises a therapeutically effective amount of the selected active agent and one 
ormore conventional nontoxic carriers suitable for sublingual or lingual drug 
administration. The sublingual and lingual dosage forms of the present invention can be 
manufactured using conventional processes. The sublingual and lingual dosage units are 
fabricated to disintegrate rapidly. The time period for complete disintegration of the 
dosage unit is typically in the range of from about 10 seconds to about 30 minutes, and 
optimally is less than 5 minutes. 

Other components may also be incorporated into the sublingual and lingual 
dosage forms described herein. The additional components include, but are not limited to 
binders, disintegrants, wetting agents, lubricants, and the like. Examples of binders that 
may be used include water, ethanol, polyvinylpyrrolidone; starch solution gelatin 
solution, and the like. Suitable disintegrants include dry starch, calcium carbonate, 
polyoxyethylene sorbitan fatty acid esters, sodium lauryl sulfate, stearic monoglyceride, 
lactose, and the like. Wetting agents, if used, include glycerin, starches, and the like. 
Particularly preferred lubricants are stearates and polyethylene glycol. Additional 
components that may be incorporated into sublingual and lingual dosage forms are 
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1- » ,0 * Ued ™ ^ " <** «-**-= The Soiree 
and Practice of Pharmacy, supra). 

For ^urethral — — tot-tta^ the formou,™ emprises . 
containing the active Agent and one or more selected carriers or excipients, such a^vater 
smcone, waxes, petro.eum jelly, po.yethy.ene glycol C«n Propy,ene glyco, ^ 
hposonte, sugars such as mammo, and .acfcse, and/or a varies of other Znl 2 
polyedtylene glycol and derivatives thereof particmarly preferred 

Depending on the particular active agent administered, it tnay he desirable to 

of suuab.e trensurethra. penueation ertiancers incite dimett,y lsuUoxide 
dimethyl formamide ("DMF"\ xr xr /« m =»t, i * 
TO. MSO-t 1 , , N ^ e * ylaMtanu < te ("DMA"), decytaethylsulfoxide 
L b T ' P °' ye * y,ene ("PEGML"), g.ycere, ntonotaurate, 

lecttinn, tit. .-substituted azacycloheptan-2-ones, particularly .-„- 
dc^ylcyclazacycloh^^-one (avaflaMe under tite tiadema* « ^ NeIson 

^o?M P T °" ^ ^ ™ ~ - "ere Co 
Lexington, Mass.), surfaoan^ as discussed above, induding, for examp,e, Tergitol® 
Nonoxynol-9® and TWBEN-80®, and lower alkanols such as ethanol 

Trtmsurethrai drug administration, as explained in U.S. Pat Nos 5 242 391 
5,474,535. 5,6*6,0,3 and 5.7,3,020, can be carried ou, in a number of di^t ways 

ziT o T a,ra,dosa8efom,s - ^^^^^z 

*e urethra trom a ffcxible tithe, squeeze borne, pump or aereso. spray, lie drug may 
also ht ^contained in coatings. peUets or suppositories ma, are absorbed, me.ted 'r 
bonded tn the urethra. fa certain embodiment the drug is inchtded in a coating on the 
xwsurtwapenileinsert. It is preferred, although no, ess^ttia., that 
debvet* ftom at .east abou, 3 cm into me uretiun, and preferably mom at .east a^7 
7 — »■ °— *• <rem a, least about 3 cm to abou, S cm ^ 

"retina wt„ provide effective resuhs in conjunction wim me present memod 

Urethral suppository formulations containing PEG or a PEG derivative may he 
— — entional technics, e.g. compression molmTg bea, 

'^^^^^^^^^-andasdescriht.: 
me pertmen, h,erarure and pharmaceutics, texts. (See, e.g., Remington: The Science and 
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Practice of Pharmacy, supra), which discloses typical metllods of 

Precuneal colons in the form „f ^ suppositories. ^ mpm 

WOO g,mo , morepreferably in the range of iron, about i.000 «o about 2,000 g/mo. 

r ' r ! m0,WS,earate • POlyethy,CT = *"> e.g 

preferred to urethral suppositories comata one or more sohrbinzing agents effective «„ 
■ncrease the soiubinty of the active .gen, in the PEO or outer transurel JT 

provided T V "! '° deUVer ' g,M fa ' — *- •* 

muumiang the required dosing frequency. 

order J£ *» ™* —prise a suppository ft* is on , he 

order of front about 2 ,o about 20 mm in iengm, preferabiy iron, about 5 «o about , 0 mm 
^ engn,. and iess man about 5 mm in width, preierabiy ,ess man about 2 mm in wid7 
The wergh, of the suppository wii, rypicaliy he in me range of iron, about , mg to T ut 
100 mg, preferab.y in me range of iron, abou, 1 mg ,o abou, 50 mg. However i^t 
appreciated by those sMi.ed in the ar, mat the si. of me suppository JZ^T 

Transurethral drug deUvery may involve an "active" del.W, u • 
^ eiectroporauonorphon^. ^^^1^ " 
dn,gs m ihts way are weU imown in the art. ZontophorencsUy assisted drug dehC is 
fo examp.e ,*- fcK r« liBlhloW(1(H 
«~ agen. is driven through me urethra, wan by means of an eiecirio currenrp^ 
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t 



and 1 , fom,S toClUde "** — * ointaents, 

and hnmdformtuattons (enemas). The suppository, cream, ointment or liquid 

formtdabon fortmnsrecta. delivery comprises a therapeuticaily effective amount of the 

seized phosphodiesterase inhibitor and one or more conventions, nontoxic carriers 

autable for transrectal drug administration. The transits, dosage forms of the present 

.nveutton can be manufactory, using convention*, processes. He trartsrecta, dosage unit 

Zl '"^^^"-^^^^^^nsnepZd 
for comptete dtsmtegrafion is pre ferab Iy in the range of iron, about l0 minutes to about 6 

hours, and optimally is less than about 3 hours. 

°^ COm »°- te *° be tacorporatod into me transrecta, dosage forms 
descrtbed herem. Tbe additionai component inctade, bn« are no, limfted to, stiffening 

** * ,aK - E » agents tha, mly 

be used tnch.de. for example, paraffin, white wax and yeilow wax. Preferred 
antioxidants, if used, include sodium bisulfite and sodium metabisulfite 

Preferred vaginal or perivaginal dosage forms include vaginal suppositories 
~* otnbnents, U q „id forrmtiations, pessaries, tampons, ge b , pastes, foams or sprays. 

rZT T oiBbnsm - Uquid ~ ~ •* ^ 

o f r J O^PeriVagina, * effecrive amount 

of the selected active agent and one or more conventiona, nontoxic carriers suftable for 
vagmal orpertvagina. drug administration. The vagina, orperivagina. forms of the 

presentmvenUoncanbennmufetured^mgconvennonalprocesses a. discern 
^o„: The Science and Practice of Pharmacy, supra (sec also drug formuiations . 

ZL t b f T ■ 6,ln - 062 '- ~* 6 - m - 9 ° 9) - «»— *- unit 

« * ftoncatod to disintegrate rapidly or over a period of severs, hours. The time 

pmod for complete disintegration is preferab.y in the range of fiom ebon, ,0 minutes to 
about 6 hours, and optimally is less than abon, 3 honrs. 

doss f" r P< " len ' S " 1S ° ^ faC6,POra,ed iM ° - paginal 

dos^e forms deseribed herein. The addition*, components inchtde, b„, are not fimited 
.o, suffemng agento, antioxidants, preservatives, and the like. Examples of stiffening 
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paa.es or «— For ,i qui d ^ _ 

6 t;i^;r:~'2rr pH4o,o ^ tpH7 - 4 -^«^pH 

by way of „ T ? ^°'ogical,y M mpaub,e and include, simply 

and manual lv anH -i^^ „ s ^ CI ^» squeeze bottles, 

manually and eletfncally powered intranasal pump dispensers. Active age., 
contauung mrranaaal oarriera may also include naaal gefc creams ™„ 
wi«h a viscosity of, e.g., iron, about ,0 to about 65»t < " ntoeMS 

active agent is suspended or disDersed rt,™«,i, ♦ . ^mwnicntne 

*pical.y a sodium cmoride soUtfon J^"™ '"^f * — - 

10 me earner, the liquid formulations 
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may contain water and/or extent, mCnding an antimicrobial preservative ( . 
Unm^ and combtnauons thereof, a buffeting agent (e.g„ citric aeid, potassium 

ZSTT po T m phospha * so,,ium sodiim - — *— 

»Z1 T° ' (e ' 8 - * ««- —ate 

and combinations thereof), and/or a suspending agent (e.g, agar, bentonite, 

nneroerysWHne cellulose, sodium carboxvmerhylcelrulose, hydroxypropy, 
me^ose, veegmn md Non-aerosol 

fon™tiations for inflation may also comprise dry powder foliations, particularly 
— ons . whieb the powder baa an average particle aize of fiom about 0. 1 J t0 
«bo»« 50 m ptefembly from about . (tm to rtout 25 

Topical Formulations 

Topical formulations may be in any form suitable for application to the body 
«u£e and may comprise, for example, an ointment, cream, gel. .otion, solution, pasm 
or me bke. and/or may be prepared so as to contain liposomes, mioel.es. and/or 
nucrospheres. Prefer topics, formations berein are ointments, creams and gela 

Orntments, as is well known in the art of pharmaceutical formulation, are 
senusolrd preparations mat arc typicslly oased 0I a[ ^ 

nZn ,r iflc ata -* b ™ to be - « m * ~ * — — 

- .heart, is one that will provide foroptimum drug delivery, and. prefembly, wil, 

TrT T " r 0i,,,men, ^ be *»* — and 

— ti, ng . As explained in Remington: Tbe Science and Practico of PbZacy 

-pra, onrtmen, bases may be grouped in four classes: oleaginous bases; emtdsitiaoL 

bases; emubron bases; and water-soMne bases. Oleaginous ointment bases include for 

obramed from petroleum. Emulsi^ ointment baMS , ^ ^ ^ 

sulfate, anhydrous taohn and bydmphilie petroiatum. Emulsion ointment bases are 
ertiret water-m^i, (W/O) emulsions or oi,-m-wa,cr(0/W) emulsions, and inc.udeTL 
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example, cety. alcohol, glyceryl monotfearate, lanolin and stearic acid. Prefixed water- 
soluble omtmen, bases are prepared &<m po,^,^ ^ „ f va ^ g 
we,ght (See, eg., Remington: The Science and Practice of Pharmacy, supra) 

Creams, as aiso well known in the art, are viscous liquids or semisolid emulaions, 
Cher otl-m-water or water-in-oil. Cream bases are water-washable, and contain an oil 
Phase, an emulsifier and an aqueous phase. The oil phase, aiso culled me "internal- 
phase, is generaUy comprised of pebolaton, and a fctiy alcohol such as celyl or atearyl 
alcohol. The aqueous phase usually, almongh no. necessarily, exceeds me oil phase in 
volume^andgenerallycomainsahmnecten,. The emmsiiier m a cream lobulation is 
generally a nonionic, anionic, cationic or amphoteric surfactant. 

Aa will he appreciated by thoae working in me held of pharmaceutical 
formulation, gela-are semisolid, suspension-type systems. Single-phase gels contain 
ZT- "™ 1W,leS * —y throughout me carrier liquid, 

~ «— ^ - ^ho, and, optionany, 1 oi,. 

Preferred orgamc macromoleculea," i.e„ gelling agents, are crosslink* acrytic a.ia 
polymer, such as me -carhomer" family of polymers, e.g, carboxypolyafcytenes ma, 
may be obtemed commercially undec me Carbopol® trademark. Also preferred are 
hydropmhc polymers such as pohyethylene oxides, polyoxyethylcne-polyoxypropylene 
copolymers and polyvinyWcohol; cellulosic polymer, such as hydroxypropyl cellulose 

IZTTTT hy<,roxypropy, ^~Xice,,u,r; 

phmalate, m d methylceUulose; gums such as hagacanm and xanman gmn ; sodium 
algmate; and gelatin. Jn oniec « 0 prepare a uniform gel, dispersing agente such as alcohol 
or^yce™ can be added, or me gellmg agen. con he dispersed by trituration, mechanical 
mixing, and/or stirring. 

fonnulations. For example, solders may be used to solubilize certain active agenl 
drugs having an -usuaily low rate of permeation through the skin or mucosal 
tissue,itma y bedesimbletomcludea P ermeationenhancerm 
enhancers are as described elsewhere herein. 

Transdermal Administration 
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The compounds of the invendon may a,so be administered Uuougb the skin or 
- «ntamed within a .aminated structure (tJpicaIIy ^ „ „ . ^ ^ 
- a dreg dehvery device to he affixed to .he ski, Transdem,,, drug dt^y 

ZZTT ^ ' ^ ,ra,,S<,^^,,a, W te *« «~- » ~ in a 
W-^.^^,^ The I amh Mte dsh™ n emIy 
contem a s»g,e reservoir, or i« may contain muhip,. fc one 

referred to as a • W> HW c- system, the reservoir ia comprised of a « ^ of 

■a lade, bu, are „o, hnrited to, ponces, pCysitoxanes, po.yisobuty.enes 

^ POlVa ^- - ^ ""■ M* the d^-containing .aervoir 

-d skm contact adhesive a, septate and ^ Iayere> ^ ^ ^~ 

may be a Uqutd or hydrogel reservoir, or may take some other fbm, 

The backing layer ia these laminates, which serves as the upper surface of the 

pt^;tr" ftep ^ s ~ e,OTen,omei ~-^ 

provrdes *e devtce with much of its Shinty. The materia, selected for me hacking 
materta, snook, be se,eoted so ma, i, is subshtntiany impem ^ e ,„ ^ J^^L 

flextMe ,a,tome„c „. Bxm ^ ofpoIymera ^ ^ 

layermeludepo.ycftyjene.po.ypn^y.one.po.yes.ers.andthehke 

Durmg storage and prior to use, the tattaated structure inCudes a re,eaae uner 
hnm«ha e Iy pnor t0 ^ , ayer „ „ ^ fc 

— ta,*.^*,,,.,^. elayt^l, me 

Jransderma, drug delivery systems may in addition contain a skin pemreanon 
entaneer. Tha, ts. because me iohemn. penneability of mo skin to some drugs may be 
too low ,o allow therapeutic levels of the drug to pass fl-^ , „ * 

"lug 10 pass tnrough a reasonably sized area of 
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*ugs. SMfab l« are wea known to the art and include for ex^nl «. 

enhancers Hated ahov. in transmural compositions. ' ' *°" 

Parenteral Administration 

fcjectaMe formulattons can be prepared fa convention forms, either aa Hnuid 1^1 
or suspensions; solid forms suitabl. <™ .„i ' soluttons 

orasemnlsiotta. PreferTy^ ^^^^P^o^ 

^ues known in the « JSS^ !USPenS,<>nS " — ** * 

aaents Th.«. -, •• dtspersurg or wetting agents and suspending 

suspension m a nontoxrc parenterally acceptable diluent or solvent Amons me 
actable vchic.es and so.vents ^ my bs ^ _ ** 

employed as a solvent or suspending medium. A more recontty revise approach for 
Intravesical Administration 

dtt^tly tnto the bladder and may include methods as described elsewhere herein n,„ 

====== = 

Intrathecal Administration 

^^ZLZTT" if used> is seneraIly characterized b — n 

ctlymto the mtrathecal space (where fluid flows around the spinal cord) 

One common system utilized for intrathecal adrninistration is the APT , 

treatmentsystemavailablefromMedtronicInc APT Intra*. 7 

umc, inc. apt Intrathecal uses a small pump that 
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is Really placed under ft, skin of the abdomen to deliver mention directty into the 

i„ fi • c ^^ine tully implantable, programmable SynchroMed® 

^ ^ «toTL aS, T W ThecadtetorL 

cm) thiclc, thme mches (Ts^Tw " 3 **" ab °* ~ ^ ^ 

> ^ tnches (8.5 cm) m diameter, and weighs about six ounces (205 <t) that 

to^ and releases prescribed amount, eradication diredy into me JZ£Z. 
I. , of maninm, a hghtWeight, medical-grade meta,. The reservoir is uTsl! 

The SynchmMed* pump automatical* dehvem a control amount of 

TTtedoctorcaneas.tyreviewtmsmfom.adonhyuaingm.pxo^L 
pmgrammer communicates with the pump hy radio signals tha, allow the doctor to to,, 
how the pump is operating at any given time Th-j . . °°ctortotel, 
change your medication dosage *"*" ^ " ~ ** ""^^ » 

availabl^^"^' " taU — - V -lude mose described above 
^^Med^.aaw.na.o^meumdadra.am^tooneof^htm. 
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^■'^I Dosage Fcrnn.laUons and Drug Delivery System, 

As Compaq with trading, ^ ^ ^ 

■ectao.og.es rely upon ,h« modification of both macromoiecties and synthetic smaT 

eKamp,e, XaroPor, too. utihzes tectaotogy that takes ^ Md Jj^ 

dtem to create new chenticai entities (nni q „c mCccuie,) ttat have topped 
pharmaco.og,c properties to either: 0 lengmen.be short ha.f-.ife of a drug- 
poor absorption; and/or 3) dea. wfih poor dreg distribution to targe, hW TecT 

hansportsysfems. Examples of such conboHed release melons, uZ Tsl 
Ya „ ^ T 5 F uusnea u& and PCT patent applications assigned to 

uduZhl ^ Pr0drUg ° f ** 1- been engineered to 

^mgb capactty bnnsport mechamsms .ocated in bom the amah" and .a^Ltin 

^^eonvert^gabapennnoncemtbebody. in contrast to gabap^ 
b^d 7TT m ***** ^ CHniral ^ » 1— • *~ P-Pornona. 
emciently from the large intestine. 

^^^"edreieasetectaoiogiesreiynponmettmdsmatpromoteor 
entancegastnc retention, sncb as those deveioped byDepomed Inc. BedelTy 
*ugs are best absorbed in me stomacb and upper portions of me smaU ^7 
D^ed tas d^iopeti table* tba, swell in the stomach daring the po ^Z or M 

ZZZTZ " TT * f °° d - «*- «— • * «** and 

neutraUy m the stomach tor 6, 8, or more honrs and dehver drug a. a desired „ « 

* upper gastrointestinai sites. Specitic technologies in this « ~ T 
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for mghly msoiuble ^ 2) bi . Uyer ^ ^ ^ 
postprandial or fed mode, include tablets, dosage fonns and dm. *J- 

c?nrd? 5, ? 389;us5 - 582 - 837imdus ^ ^o 1 ; r s 

*- rely upon gaatnc rerentmn during the postprandial or fed mode, inctade table* 
dos ge forms, and drug delivery sysfems in me Mowing published US and PCX patent 
apphcatrons assigned to Depend Inc, US20030H7952; US20030,040e2 
US20030104053; US20030.04052; US2003009.O30; ^20030044^ 
US200300396 88 ; US20020051820; WO0335040; 
WOO.322,7; WO9 8 55,07 ; WC97472S5; and W093 18 75 5 

Other eontrolled release systems include those develoocd bv At ra r- 
based upon: 1) osmotic technology for oral deliver «T 7^ Corpora,™, 
«« , j . '""^ono delivery; 2) transdermal delivery via natche«- 

ALZA nposoma, dehvery sterna involve lipid nanoparticles ma, evade recogmnTby 
the immune system became of tu^ „ • , ^gniuon Dy 

«he precise dehvJv m ^ P ° lye ' h >' lene Slyool (PEG) coating, atiowing 

uteprec-sedehveryofdrugstodiaease-specifieareasofmebody. ALZAalsobas 
developed osmodcally driven sy^em* t0 enable me continuous delivery or^Lgs, 
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pepodes, protetaa, DNA and other .inactive macromolecules for up to one year for 
systenne or ussue-speeific therapy. Final* A1ZA depot fajeenon therapy ia designed «o 
dehver btopharmaeeuticul agents and annul mol eculea for periods of days to a tnonth 
using a nonaqueous polymer aolution for foe stabilization of macromolecules and a 
unique delivery profile. 

Examples of controlled release fonnulationa, tablets, dosage forms, and drug 
dehvery systems foa, are suitable for uae with foe present invention are described in foe 
feuowmg US patents assigned fo ALZA Quporarion: US 4,367,741; US 4,402,695; US 
4,4,8,038; US4,434, I5 3; US 4,439,199; US 4,450,198; US 4,455,.42; US 4 455 ,44- 
US 4,484,923; US 4,486,193; US 4,489,197; US 4,51 1,353; US 4,519,801* US ' ' 
4,526,578; US 4,526,933; US 4,534,757; US 4,553,973; US 4,559,222; US 4 564 364- 
US 4,578,075; US 4,588,580; US 4,610,686; US 4,618,487; US 4,627,851- US ' ' 
4 629,449; US 4,642,233; US 4,649,043; US 4,650,484; US 4,659,558; US4.661 105- 
US 4,662,880; US 4.675,174; US 4,681,583; US 4,684,524; US 4,692,336; US ■ 
4 693 895; US 4,704,1 19; US 4,705,515; US 4,7.7,566; US 4,721,613; US 4,723,957- 
US 4,725,272; US 4,728,498; US 4,743,248; US 4,747,847; US 4,751,071- US 
4 753 802; US 4,755.180; US 4.756,314; US 4,764,380; US 4,773,907; US 4,777,049- 
US 4.781,924; US 4,786,503; US 4,788,062; US 4.810,502; US 4,8.2 313- US 
4 8,6,258; US 4,824,675; US 4.834,979; US 4,837,027; US 4,842.867; Us'4,846 826- 
US 4.847,093; US 4,849,226; US 4,851,229; US 4,851.231; US 4,851,232; US 
4,853,229; US 4,857,330; US 4,859,470; US 4,863,456; US 4,863,744; US 4 865 598- 
US 4,867,969; US 4,871,548; US 4,872,873; US 4,874,388; US 4376,093; US 
4 892.778; US 4.902.5,4; US 4,904,474; US 4.913,903; US 4,9,5,949; US 4.9,5 952- 
US 4.9,7,895; US 4,931,285; US 4,946,685; US 4,948,592; US 4,954,344- US 
4,957,494; US 4,960.416; US 4,961,931; US 4,961.932; US 4,963,,4. : US 4 966 769- 
US 4.971,790; US 4,976,966; US 4,986,987; US 5,006,346; US 5,017,381- US 
5 ,0,9,397; US 5,023,076; US 5,023,088; US 5,024,842; US 5.028,434; US 5.030 454- 
US 5.071,656; US 5.077,054; US 5,082,668; US 5.104,390; US 5,1 ,0,597- US 
™ US » US 5.156,850; US 5,160,743; 

' ,382; us 5,171,576: us 5 - i76 - 665 = us 5 - 185 -"^ us 

5,190,765; US 5,198,223; US 5,198,229; US 5,200,195; US 5,200,196; US 5,204 1 16- 
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US 5,208,037; US 5,209,746; US 5,221,254- US 5 221 97« rrc c 

====== 

6 083 ,90 « S ' ' 6,9i US 6>06M5 ° ; US 6 - 077 -«8; US 
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US W12.010; US 6,514,530; US 6534089; US 6,544,252; US 6,548,083; US 6 551 613- 
US 6,572,879; and US 6,596,314. 6,551,613, 

dehvery systems ma, are suHaM. fcr use with the presen, invent are described „ 
dre foliowmg pubbshed US paten, appHcauon a n d PCT appbcauons assigned ,o ALZA 
Corporal: US20010051 183; WO0004886; WO0013663; WO0013674; WO0025753- 
WO0025790; WO0035419; WO0038650; WO00402.8; WO0045790; W^6 
WO0074650; WO01.9337; WO0.19352; WO012.211; WOO.378,5 W^U ^ 
WO0.43721; WO0156543; WO3041684; WO03041685; WO0304.757; WO03045;5 2 . 
WO03051341; WO03053400; WO03053401; WO9000416; WO900496 • W09U* 3 
W09.16884; WO9204011; WC921.843; W092.2692; W09213521- W0^ 9 
WO92.8.02; WO930007,; WO9305843; WO93068.9; WG9314813 WO ^ 
WO9320127; WO9320134; WO9407562; WO9408572; W09416699; W0942.262 

™rr 427589:wo9503823:wo95i9i74;w ™ ~; 

W096. 248; WG9625922; WO9637202; WO9640049; WO9640050; WO9640.39- 
WO9640364; WO9640365; WO9703634; WO9800158; WO9802169; W098.4 68 
WO9S16250; W098173.5; WC9827962; W09827963; W098436.1 ^ 
W09912526; WG9912527; WC99.8.59; W09929297; WG9929348- WO993I096 
WC9932.53; WD9948494; WO9956730; W09958115; and WC^* 

di S c,„ ^TrT "7 deHVCTy mlab " * ta « - *« 

by DepoMed, Me. in U.S. Palen, No. 6,682,759, wnich disdoses a .netted for 

™T7; *— — • «* frr ora, adminislrarion combirring bolb immediate- 
rele -e and p^onged-^eaae modes of dn,g deiivery. T*e .able, according ,„ ibe 
mettod comprises a pronged-release drug core and an immediale-release drug coadng 

211^ lei "*'"**-*^ ^eme^lJLe 
drug par,,c.e ammeter in me immediate-re,eas. coaling or !a y er to 10 microns or less. 

T^gor^e™ eimer me pameles Ihemsdves, appHedas an aqueous suspension 
or a «M eomposmon ma, eomams me drug pardeles incorporaled in a soUd materia, L 
dlsmtegrates rapidly in gastric fluid. renaimal 

in me And ". C ° rPOrati0n ab ° d -*>P«> «™8 »e„very lechnology suiteble for use 
mmepresen, mvenuon ma. mcludes; 1) apeUeuzed pulsarile deUvery system rPPDS"); 
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2) a stag,, composition osmotic ^ rscor ',. . 
hydroge system c-smhs^ 4) , delayed ^ CWW>^T 

( trMHS ); 7) a pelletized tablet system f"PELTAB»v m „ t . 

fPORTan.^ „ ,« "JLTAB ^, 8) aporous tablet system 

( PORTAB ); and 9) a stabilized tablet deliver system ("STDS") PPDS uses „ n . 
that are coated with specific po,ym OT md ^ „ ^17^ 

"initial bum ^ " hydro *el-based *«*• ^ that avoids the 

nun* but,, effect commonly observed with other sustained-release hydroge, 

T*™^' 0 ** ^ ° f — *— »HS is designed" use 
«h hydroge. mam* produce characterized by an initial zero-order drug release 

^edya^dreleesen^isachievedbymoblendrngorselectedh^C 

? " ^ SPDS * — « o^gan, 

~e polyme, outer ,ayer, and is designed specifically for unstab.e drugs while 
GMHS tncotporates bydroge, and binding po.ymers with me dnrg and form glu es 

fa, ° tab ' e ' f ° m - PEUAB " — by usingTwl 

ri ll p 0 ^~ ^ ^ — — - - — ed 
mto tabfcts. PORTAB provrdes conbolled release by incorporating an osmotic .tore with 

Bxamp.es of contmHed release formulations, tablets, dosage forms, and drug 
debvery systems that ana suitable for use with the present invention are de^Il 

5,458,887, US 5,458,888; US 5,472,708; US 5,508,040; US 5 558 879- Us , 5 « 7 al 

«37,379 ; US 5,9,0,595; US 5,922.352; US 6,099.859; US 6.099,862; US 6.103.263; 
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US 6,106,862; US 6,156,342; US 6,177,102; US 6,197,347; US 6,210,716; US 
6,238,703; US 6,270,805; US 6,284,275; US 6,485,748; US 6,495,162; US 6,524,620; 
US 6,544,556; US 6,589,553; US 6,602,522; and US 6,610,326. 

Examples of controlled release formulations, tablets, dosage forms, and drug 
delivery systems that are suitable for use with the present invention are described in the 
following published US and PCT patent applications assigned to Andrx Corporation: 
US20010024659; US200201 15718; US200201 56066; WO0004883; WO0009091; 
WO0012097; WO0027370; WO0050010; WO0132161; WO0134123; WO0236077; 
WO0236100; WO02062299; WO02062824; WO02065991; WO02069888; 
WO02074285; WO03000177; WO9521607; W09629992; WO9633700; WO9640080; ' 
W09748386; W09833488; W09833489; WO9930692; W09947125; and WO9961005. 

Some other examples of drug delivery approaches focus on non-oral drug 
delivery, providing parenteral, transmucosal, and topical delivery of proteins, peptides, 
and small molecules. For example, the Atrigel® drug delivery system marketed by Atrix 
Laboratories Inc. comprises biodegradable polymers, similar to those used in 
biodegradable sutures, dissolved in biocompatible carriers. These pharmaceuticals may 
be blended into a liquid delivery system at the time of manufacturing or, depending upon 
the product, may be added later by a physician at the time of use. Injection of the liquid 
product subcutaneously or intramuscularly through a small gauge needle, or placement 
into accessible tissue sites through a cannula, causes displacement of the carrier with 
water in the tissue fluids, and a subsequent precipitate to form from the polymer into a 
solid film or implant. The drug encapsulated within the implant is then released in a 
controlled manner as the polymer matrix biodegrades over a period ranging from days to 
months. Examples of such drug delivery systems include Atrix's Eligard®, Atridox®/ 
Doxirobe®, Atrisorb® FreeFlow™/ Atrisorb®-D FreeFlow, bone growth products, and 
others as described in the following published US and PCT patent applications assigned 
to Atrix Laboratories Inc.: US RE37950; US 6,630,155; US 6,566,144; US 6,610,252; 
US 6,565,874; US 6,528,080; US 6,461,631; US 6,395,293; US 6,261,583; US 
6,143,314; US 6,120,789; US 6,071,530; US 5,990,194; US 5,945,1 15; US 5,888,533; 
US 5,792,469; US 5,780,044; US 5,759,563; US 5,744,153; US 5,739,176; US 
5,736,152; US 5,733,950; US 5,702,716; US 5,681,873; US 5,660,849; US 5,599,552; 
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US 5,487,897; US 5,368,859; US 5.340,849; US 5,324,5,9; US 5,278,202; US 
5,278,201; US20020114737, US20030 19 5489; US20O30 I 33964;US 20M 0042317- 
US2O02OO90398; US20020001608; and US2001042317. 

A«rix Laboratories Inc. also nuntas technology for the non-ora, Uansmucosa, 

ZZ7~1 Z aUmePCTi0dft0m — * • ^ example, AWx . s 
BBMA (Bioerodible Mucn-Adhesive Di S c) tog dehvery system oomprises pre-mrmed 
b^d,b.e d, S cs for local or system delivery. Examp.es of such tog delivery systems 
include those as described in US Patent No. 6,245 ,345. 

Ofcer drug delivery systems marketed by AW* Laboratories Inc. focus on topics, 
tog d hvery. For example. SMP~ (So ,ven. Pariide System) allows the topical delivery 
of mgJ dywater.mso.ub.etogs.^p roductano „ sforaMn ^ moimtofa 
or ssolved tog to permeate the epidermal layer of the skin by combining ,he dissolved 
drug w«b a nucroparride suspension of me drug. Tne SMP~ system worics in stages 
whereby; 1) me product is appHeri to the skta surfaee; 2) me product near follicles 

d^es mroughou, the area. Byoontras, MCA* (Mucocuteneous Absotpriou System) 
K awater-res^,m pi oa,ge,provitogsusteJ„edtogdeUv.ry. MCA®formsa 

f « *>-»«. where; 1) the product is applied to the skin or 

mucosal surface 2) the product forms a tenacious moismre-resistan, mm; and 3) the 
adhered ffim provides sustained release of tog for a period from hours to days Ye, 
another product, BCP~ (Biocompanb.e Polymer System) pmvides a non-cytotoxic ge, or 

U?^ " 4 to A ^ U - — »~ » 

™ ' ,65?; US 5 - 962 ' 00S; US ™ US 

5,717,030; US 5,707,647; US 5,632,727; and US20010033853 

fcmUW0, ' S md ^Posirions availab.e from Teva Pharmaceutic* 
Jndustnes Lto., Warner Lambert * Co., and Godecke Akuengesellshaft ,ha, indude 
g^apenhn and are usefu, in mepresen, mvenrion indude those as described iu the 
following US patents and published US and PCT paten, apphcauons; US 6,531,509- US 
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6,255,526; US 6,054,482; US2003055109; US2002045662- US2002009, „ t™ 
01/97782; WO 0./976.2; EP 200.946364; WO 99/59573; "° 

Dosage anri Adjmnjstation 

- of c^^zr 2 r w ^ on a varie,y ° f ^ ^ 

applied Tta unit oil f ™ * SPeC " ! ° d qUanU,y ° f *— — <° »e 

appnea. rao unit dose of any particular active agent will „c 

agent and on the .node of adtniniatiation ^ * ^ " «*» 
P una with smooth muscle modulator/ effects), the unit dose for oral 
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mg, about 1075 mg, about 1 100 mg, about 1 125 mg, about 1 150 mg, about 1 175 mg, 
about 1200 mg, about 1225 mg, about 1250 mg, about 1275 mg, about 1300 mg, about 
1325 mg, about 1350 mg, about 1375 mg, about 1400 mg, about 1425 mg, about 1450 
mg, about 1475 mg, about 1500 mg, about 1525 mg, about 1550 mg, about 1575 mg, 
about 1600 mg, about 1625 mg, about 1650 mg, about 1675 mg, about 1700 mg, about 
1725 mg, about 1750 mg, about 1775 mg, about 1800 mg, about 1825 mg, about 1850 
mg, about 1875 mg, about 1900 mg, about 1925 mg, about 1950 mg, about 1975 mg, 
about 2000 mg, about 2025 mg, about 2050 mg, about 2075 mg, about 2100 mg, about 
2125 mg, about 2150 mg, about 2175 mg, about 2200 mg, about 2225 mg, about 2250 
mg, about 2275 mg, about 2300 mg, about 2325 mg, about 2350 mg, about 2375 mg, 
about 2400 mg, about 2425 mg, about 2450 mg, about 2475 mg, about 2500 mg, about 
2525 mg, about 2550 mg, about 2575 mg, about 2600 mg, about 3,000 mg, about 3,500 
mg, about 4,000 mg, about 4,500 mg, about 5,000 mg, about 5,500 mg, about 6,000 mg, 
about 6,500 mg, about 7,000 mg, about 7,500 mg, about 8,000 mg, about 8,500 mg, about 
9,000 mg, or about 9,500 mg. 

For the active agents of the present invention (including an ot 2 8 summit calcium 
channel modulator in combination with a compound with smooth muscle modulatory 
effects), the unit dose for intrathecal adininistration will be in the range of fiom about 1 
fg to about 1 mg, typically in the range of from about 100 fg to about 1 ng. Alternatively, 
for the active agents of the present invention (including an t%5 subunit calcium channel 
modulator in combination with a compound with smooth muscle modulatory effects), the 
unit dose for intrathecal administration will be greater than about 1 fg, about 5 fg, about 
10 fg, about 20 fg, about 30 fg, about 40 fg, about 50 fg, about 100 fg, about 200 fg, 
about 300 fg, about 400 fg, about 500 fg, about 1 pg, about 5 pg, about 10 pg, about 20 
pg, about 30 pg, about 40 pg, about 50 pg, about 100 pg, about 200 pg, about 300 pg, 
about 400 pg, about 500 pg, about 1 ng, about 5 ng, about 10 ng, about 20 ng, about 30 
ng, about 40 ng, about 50 ng, about 100 ng, about 200 ng, about 300 ng, about 400 ng, 
about 500 ng, about 1 fig, about 5 fig, about 10 fig, about 20 fig, about 30 fig, about 40 
fig, about 50 /ig, about 100 fig, about 200 fig, about 300 fig, about 400 fig, or about 500 
Mg. 
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The present invention also encompasses a phannaceutical foimulation 
encompassing an oral immediate release dosage form of oxybutyinin in combination with 
gabapenfin, wherein the nni, dose of said oxybutynin will be in an amoun. less man about 
5 mg, less man abon. 4.5 mg, ,esa man abon. 4 mg, less man abon, 3.5 mg, less man 
■*o», 3 mg, lesa man abon, 2.5 mg, tea man abon, 2 mg, less man abon, 1.5 mg, or less 
man abon, .5 mg, and wherein me onit dose of said gabapennn will be in an amonn, 
between abon. 100 mg and abon. 300 mg, hereon abon, 125 mg and abon, 275 mg 
betive*. abon. ,50 mg and abon. 250 mg, be^een abon. 175 mg and abon, 225 mg,' or 
about 200 mg. 6 

A therapeutically effective amoun, of a particnlar active agen, administered to a 
g.ven individual will, of course, be dependent on a number of factors, including me 
concenteationof me specific active ag^ composition or dosage fonn, me seleCed mode 
of admnusnation, me age and genera, condition of me individual being treated, me sex of 
me mrnvdual, m. severity of me individual's condition, and omer factors known to me 
prescribing physician. 

A Iherapeutically effective amoun. according to me present invention can include 
an amoun, effective to show a redaction in me frequency or intensify of a. leas. on. 
symptomassociatedwimmefimctionalboweldisorder. For sample, in a patien. wM, 
IBS, an effective amoun, of me active agents of me present invention would be an 
amoun, effective a, reducing abdominal pain or discomfort associated wM. bowel 
movement A fcrmer example of an effective amoun, of me active agents of me present 
mvention for treating a patient with IBS would be an amonn, effective for reducing me 
onset or frequency of loose stool. 

Packaged Kits 

In another embodiment, a packaged ki, is provided ma, contains the 
pfnmnaceoticnl formation to be administered, i.e., a pharmaceutical formulation 
contenting a thempeuticnUy effective amoun. of an <*o snbnni, cnlcium channel 

n^ulatorincombtationwifooneormorecompoundswimamoofomnaclemodntatory 
effects for toe tieatoten. of Amotions! bowel disorders, particular BS , a container, 
preferably senled, for housing me formnlation during storage md prior t0 ^ md 
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1 carrying out drug administration in a manner effective to treat * « , 

bowel disorders, particularlvms Th - ^ • ettective to treat functional 

particularly IBS. The instructions will typically be written , nc ^ 
on a package insert and/or on a label D^h- u instructions 
intended mode „ f h Depending on the type of formulation and the 

err r 

Ration. Formulae 

^ZT^^^^ ^ dosages of the same agent 

The kit may also contain multiple formulations of different active agents ThelHt 

Insurance niaimg 

^^«ta P roc M ™ g .f» inTOrmceclaiBlfi)rtli 

The present invention encompasses a rrmtv,^ <•„ 
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comprises: 1) receiving notification that treatment using said orf subunit calcium channel 
modulator and said antimuscarinic or pharmaceutically acceptable salts, esters, amides 
prodrugs or active metabolites thereof will be performed or notification of a prescription- 
2) determining whether said treatment using said 0*5 subunit calcium channel modulator 
and said antimuscarinic or pharmaceutically acceptable salts, esters, amides, prodrugs or 
active metabolites is covered under said insurance policy; and 3) processing said claim 
for treatment of said functional bowel disorders using said 0,6 subunit calcium channel 
modulator and said antimuscarinic or pharmaceutically acceptable salts, esters, amides 
prodrugs, or active metabolites thereof, including payment, reimbursement, or application 
against a deductable. For use in this method, a particularly preferred <* subunit calcium 
channel modulator is gabapentin, while a particularly preferred antimuscarinic is 
oxybutynin. This method also encompasses the processing of claims for and o*5 subunit 
calcium channel modulator, particularly gabapentin, or an antimuscarinic, particularly 
oxybutynin, when either has been prescribed separately or concurrently for the treatment 
of functional bowel disorders, particularly IBS. 

Many modifications and other embodiments of the inventions set forth herein will 
come to mind to one skilled in the art to which these inventions pertain having the benefit 
of the teachings presented in the foregoing descriptions and the associated drawings 
Therefore, it is to be understood that the inventions are not to be limited to the specific 
embodiments disclosed and that modifications and other embodiments, are intended to be 
included within the scope of the appended embodiments. Although specific terms are 
employed herein, they are used in a generic and descriptive sense only and not for 
purposes of limitation. 

EXAMPLES 

Methods For Treating Functional Bowel Disorders Using «d Subunit Calcium Channel 
Modulators With Smooth Muscle Modulators 

The invention will be further described in the following examples, which do not 
limit the scope of the invention described in the claims. The following examples 
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illustrate the effects of administration of the combination of an a&6 subunit calcium 
channel modulator and a smooth muscle modulator in various well-accepted models of 
functional bowel disorders. It is expected that these results will demonstrate the efficacy 
of the combination of an o*S subunit calcium channel modulator and a smooth muscle 
modulator for treatment of functional bowel disorders as described herein. 

DISTENSION MODELS 

A variety of assays can be used to assess visceromotor and pain responses to 
rectal distension. See, for example, Gunter et al, Physiol Behav., 69(3): 379-82 
(2000), Depoortere et al, J. Pharmacol, and Exp. Then, 294(3): 983-990 (2000), 
Morteau et al. Fund. Clin. Pharmacol, 8(6): 553-62 (1994), Gibson et al, 
Gastroenterology (Suppl 1), 120(5): A19-A20 (2001) and Gschossmann et al, Eur. 
J. Gastro. Hepat., 14(10) : 1067-72 (2002) the entire contents of which are each 
incorporated herein by reference. 

VISCERAL PAIN 

Visceral pain can lead to visceral reactions which can manifest themselves 
as, for example, contractions of the abdominal muscles. The number of contractions 
of the abdominal muscles occurring after a mechanical pain stimulus produced by 
distending the large intestine can thus be a measurement for determining visceral 
sensitivity to pain. 

The inhibiting action of a test agent on distension-induced contractions can 
be tested in rats. The distension of the large intestine with an introduced balloon can 
be used as the stimulus; the contraction of the abdominal muscles can be measured 
as the response. 

For example, one hour after sensitizing of the large intestine by instillation of 
a weak acetic acid solution, a latex balloon is introduced and inflated sequentially in 
a stepwise fashion to about 50-100 mbar for about 5-10 minutes. Pressure values 
can also be expressed** cm H 2 0 at 4°C (mbar X 1 ,01973 = cm H 2 0 at 4°C). During 
this time, the contractions of the abdominal muscles are counted. About 20 minutes 
after subcutaneous aciministration of the test agent, this measurement is repeated 
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The action of the test agent is calculated as apercentage reduction in the counted 
contractions compared with the control (i.e., non-sensitized rats). 

VISCEROMOTOR RESPONSE TO COLORECTAL DISTENSION 

The ability of a treatment to reverse acetic acid-induced colonic 
hypersensitivity in a rodent model of irritable bowel syndrome can be assessed by the 
following method. 

Animals 

Adult male Fisher rats are housed under po 
of aeration >° ». "imal ftcffi«y, „,« ^ bnmght „ ^ laboratoiy ^ 
daily for another week to get used to «h« envhonmen, and ra(!arch 
performing the experiments. 

ylseeiPmotor Bsaeams 8a '"-l orecfal ni.,^ -^. fz-pp, 
The visceromotor behavioral response to colorectal distension was measured 
by counting the number of abdominal contractions recorded by a strain gauge 
Stored onto me abdominal musculature as described in Gunter e, a,., Pky sM 

69(3): 379-82 (2000) in awake umes*ained animals. A 5 cm .atex balloon 
catheter mserted via the anal cans! into the colon is used for colorec« distensiom 
Constant pressure tonic distensions We«performeumagrade4manner(15,30oro0 
nunHg) and am maintained ibr a period of 10 min and me numbers of abdominal 
muscle contractions were recorded to measure me level of colonic sensation A 10 
nun recovery is allowed between distensions. 

Aoype Acid-Tnducerf CI™. ^ ^ ^^^ 

Acetic acid-induced colonic hypercensitivity in rats has been described by 
Langlms « a,., Eur. J. PharmacoL , 31g: 141 . 144 (1996) ^ ^ & 

273: G 191 -G196 (,997). _ presen , ^ , ^ ^ 
sc.d 0.5 uu, 0.6%) was administered tahacotonicaUy to sensitize me colon without 
causmg matologioal damage to the colonic mucosa as described in previous stodies 
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(Gunter et al. 9 supra). 



Testing 

Drngfe) or vehicle a>one are adn^^ed to «he rata 30 min prior to initiation of 
d - Protocol *r colorectal faction volume ^ „ 2fflL * ~°" * 

applied at 10-min intervals were recorrt^. v 8 
number of ah ,.„ ■ , , VE " :eH>motor ^P 0 "^ were evaluated a, the 

number ofabdonunal muscle contractions recorded during ft. 10-nnn periods of 
^d^on.^^^^^ ^ ^ 

demonstrate the lower and uoDer IpwIc «#v ~ 

mm upper levels of response, respectively. 

GASTROINTESTINAL (Qi) MOTILITY MODEL 

v i voJ^TT Of ^^ m ^ tyOmb0hM « ,On ^^'» 
~»-".who.. anintaJa or *e activity of isolated ^ 
muace preparauona recorded in vi.ro in organ bad* (sec, for example, Vaun a, a, 

^(.999, and Ven!™,, J ^ ^.^^ ° 

The m wo recording,, especially in conscious freely moving ^ 
^ofcWteH^n^^pa^^ propufcive Ltivi rytnai^Ltiy 

^^•"-^-and^of^on.^^ 

Iong.tudinaI mtestinal smooth muscle layers. 

IN VIVO COLONIC CONTRACTILITY 

Ambulatory telemetric motility a 
mvestigate mtestinal motihty in conscious amma,s during .ong-lasting m!periods 
Tetametnc recording of colonic motihryhas been introduced to studypmpaZg 

Yucatan num-prgs, present an ««Ue„, ^ modd for ^ 
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b-d « the anatonuca. and functions, between the gastrointestina, tract 

» U.e hu»an and „«. pi& To be prepared for studjes rf ^ 

mmt.ptgs undergo a surgical procedure to eaabliah a perotanen. chronicceoal 
fistula. 

^^^^taltriaUtheamnubarehonsedinanannnaiaemty 
ander conned conditions and receive a St andard die, with water available ad 

T2> ^~ 80f ^^ i --8»en«ofproxnnalc„ I on i » 
fta nnm-p,g ,s earned ou, for approximately one week (McRorie « a/.. Z)/g f* 
6* «: 957-963 (.998); Kuge * * J* z>*. « 47: 265,-6 (2002)). The d«a 
obtauted n. each recording session can be ased to define the tnean amputude and the 
total ntnnber of ptopagating contractions, the number of high and low velocity 
propagating contractions, the number of long and short duration propagating 
contractions and to eaumate the relative shares of each type contractions as % of 

^ COn | rac *^ e aC ** V **^' ^ summarized motility index (MI), characterizing colonic 
contmcttle acttvtty, can be calculated using the following equation- 
MI - # of contiactiona/24 hr. x area under the pressure peak 24 hr. 

COLONIC MOTILITY 

Female rats are administered, TNBS in ethanol or saline (control) 
mnacomnicaHy. The caflteter tip ia positioned between 2 and 6 cm from me anal 
verge (n-wgroup). Three days Mowing TNBS adminisfration, the animals are food 
reacted overnight and on me Mowing morning are anesthetized with uremane and 
are tnstrumented for physiological/pharmacological experimentation. 

A ventral incision ia made on the ventral surface of the neck, a jugular 
cauteter ia inserted and secured with ligateres. and the skin wound is closed with 
sutore An infra-colonic baUoon-tipped catheter fashioned from condom reservoir 
tip mtd rabmg is inserted analy and position*! with me baUoon a, approximately 4 
cm from me tma. verge. Connection via 3-way stopcock to a syringe pump and 

IT T"" ,ta *— *— » -d pressm. 

^ We *«■?*• ™ «— « too me external anal sphincter (HAS) 
and the abdominal wall musculature to permit electromyographic (EMG) recording 
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With this preparation, intra-colonic pressure, colonic motility, colonic sensory 
thresholds via abdominal EMG firing, and EAS firing frequency and amplitude is 
quantified in both control and irritated animals. 

Following a control period of about 1 hour at a balloon volume of about 
0.025 ml to establish baseline colonic motility and associated non-noxious viscero- 
somatic reflex measurements, three consecutive escalating ramps of stepwise or 
continuous balloon inflation are conducted. Following the completion of each 
volume ramp, the balloons are deflated for 30 minutes for recovery and collection of 
additional colonic motility measurements. EMG and colonic pressure responses to 
balloon inflation are measured and analyzed as sensitivities to colorectal distension 
(CRD). Administration of pharmacological agents is conducted in an escalating 
dose-response protocol and begins following the last control CRD balloon deflation. 

IN VITRO 

Recordings of contractile activity of isolated smooth muscle preparations can 
be used to study selected aspects of muscle function under conditions where the 
influence of "external" factors (circulating hormones etc.) is removed, while the 
muscle itself retains its in vivo capacity. 

Studies are performed using smooth muscle strips (or whole intestinal 
segments) mounted vertically in organ baths with one end fixed and the other 
attached to isometric force transducers. The muscles are continuously bathed in modified 
Krebs bicarbonate buffer, maintained at 37°C and aerated with 95% O and 
5% CO . The tissues are allowed to equilibrate at initial length (Li- at which tension 
is zero) for approximately 5 minutes, and then are gradually stretched by small force 
increments to optimal length (Lo - the length at which maximal active tension is 
generated in response to an agonist). Experiments should be performed at Lo to 
provide standardized spontaneous activity and pharmacological responses. The most 
commonly used recording procedures involve isometric transducers attached to an 
appropriate recording device. Mechanical responses to stimulation of enteric nerve 
terminals can be studied in organ baths supplied with pairs of platinum electrodes 
connected to a physiological electrical stimulator. Isolated smooth muscle 
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preparations cobbed also U,^^.^^, whichprovide 
Caractenstics of the active and passive properties of .he smooti, muscle. 

A MODEL OF INCREASED COLONIC TRANSIT 

The model nsed in tins example provides a method of determining the 
ah-htv of a drugCs) to ncmahze accefemted colonic transit induced by wl 
avotdance steess (WAS). This modei provides a memod of evaluating the effectiveness of 

W " «— a significant contesting too, Primary ^ „ ^ ^ 
a ord^nce stress mode, confirmed th* mere exists an associauonlLeeu 2l anl 



27(,35oT w I ^^^^^^^crw.omwes and weighing 
270-350 g, were nsen ,o compete this study. The mts were housed 2 per cage unl 

F ° UOWinS '° «" ~* «— 1 aLT 

ftethry, me „ erc brought to tabor.^ and handier dai,y for anoth^k 

mem to laboratory condition and to me reseamh associated 
Panned the studies. All procdmes used in tins stitdy were approved in 
accordance with facility standards. 

AcclimatiVgtjon tn q xperimpnfc 

All rate umtewen. sham stress fl-hour in stecss chamber witttou. water) fcr 
2-4 consecutive days before undergoing WAS (sham was perfonued until £ 
produce 0 , pen. per hour &r 2 ^ ^ A , ^ ^ 

per.od.me fecal peUets were counted and recorded. 
Procedure 

WAS causes an acceleration of colonic transit, which can be quantified hv 

ZtCHT ""^ ^ ~ **" - "~ Prodme ll 
were placed fer ,-hour mm a stress chamber onte a raised pfctform 7.5 cn. x 7.5 cm 



RTA01/2I5I215vl 



81 



AttyDktNo. 046562/273962 



x 9 cm (L x W x H) in the center of a stress chamber fined with room .empetabtre 

SMALL INTESTINAL TRANSIT 

™"^'»fatog( S )o»«.ein m bifionof S ma I l to ,e s fi n a ltans i t caabe 
evaluated uang the Small fctestina, Tnntsi, Rod.™ Mode, described below. 

Method 

co„di.i„ Ad t ma,e F " 344 "* " " Sed to ^ ^ ~ - «— — -d 

3 " T. : " m ' — — «« -d food and water are provided 

^ TO ^ to ~-^^faeU^foro„ewee^r to 
* tr^t experu„en B . Sntai, intestine, transit in ra* is invested by the pass^e of a 
charcoal meal along the small intestine duHn g a define, «hne period (,5-nriT). Z 
- deprived of food for 12-.6 hrs prior to the experiments. Rats a. given a 
oharcoal mea, (a mixhne of charcna, gmn arable, and disfilled water) as a 2 ZZ 
*vage and are sacrificed after a 1 S-min ,es, period. disbn.ee traveled by^e 
ebarcoa, nrealis quantified as a pemett of the small intestinal lengm, nsingL 
oHowtng equation: Ttansit (%) = cm tiavded by mea, cm ,o«a, smafi inina, ,engm x 



All publications and paten, applications mentioned in the specification are 
tndtcattve of the ,eve, of those skilled in me artto which mis inveln perils At, 

W^an r "''■'"-''^^tionwasspecifica.lyand 
mdtvtdnally mdtcated to be incotporated byteference. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The following embodiments are encompassed by the present invention: 

mod J' h A PhaTmaCeUtiCaI C ° mp0sition an subunit calcium channel 

m cd^ r and an antimuscarinic in an amount sufficient to produce a synergistic effect in 
the treatment of functional bowel disorders. cenectin 



2. 

antimuscarinic is oxybutynin in the treatment of functional bowel 



The pharmaceutical composition of embodiment 1 wherein said 



disorders. 

3. The pharmaceutical composite of embodiment I wherein said osj 
^ m0dUla,0r iS * OABA to «>e treatment of tacnona! 

bowel disorders. 



4. The pharmaceutical composition of embodiment 3 wherein said'XJABA 
analog is gabapentin in the treatment of functional bowel disorders. 

5. The pharmaceutical composition of embodiment 4 wherein said 
anhmuscarinic is oxybutynin in the treatment of functional bowel disorders. 

6. A pharmaceutical composition comprising gabapentin and oxybutynin or 
pl^aceuncaUy acceptable acids, salts, esters, amides, prodrugs, or active metabThtes 
thereof m an amount sufficient to treat functional bowel disorders. 

7. The pharmaceutical composition of embodiment 6 wherein said 
said oxybutynin is present in an amount less than about 5 mg. 

8. The pharmaceutical composition of embodiment 6 wherein said 
gabapentin and oxybutynin are present in a u~ a ^ . 

y -re present ma ratio based on a fraction of their respective 
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». A combination for the treatment of functional bowel disorders eomnririn, 
— of „ ^ OKybutymJ1 Qr ^ ~ 8 

P-odrngs, or active metabolite, thereof in a weishtA^t ratio of to 
abou.300.-l orftom about M «o abon, 1:300, respectively. 

10 A method for treating Amotion towel ^ 
^TT? tadiVid " a ' " " - ^ 0 — of a fits, 

wTa^n " " mide ' P '° dn,£ "^.metabohteme.ofincombinlion 

acceptable actd, eater, amide, prodrug, or active metabolite ther^f. 

selected! ^ ° f anb ° diDla " ,0 - *« tocticmal bowel disorder i s 

setoedtommegmupconsistingoflBS.fUnctionalabdonnnalbloating fcnctioj 
^r^-^^abdomina, pam syndrome, 1^21 . 



IBS. 



12. The method of embodiment 10, wherein tit. fbnetiona! bowe! disorder is 
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16. The method of embodiment 10, wherein the aotive agents are contained 
within a pharmaceutical formulation. <ue contained 



18 The method of embodiment 10, wherein the 0,8 subunit calcium channel 
modulator is selected from the group consisting of: 

a. Gabapentin and acids, salts, enantiomers, analogs, esters, amides 

prodrugs, active metabolites, and derivatives thereof; 
b- Pregabalin and acids, salts, enantiomers, analogs, esters, amides 

prodrugs, active metabolites, and derivatives thereof; 
c GABA analogs as described in U.S. Pat. No. 4,024,175 and acids 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 
d. GABA analogs as described in U.S. Pat. No. 5,563,175 and acids 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 
e- GABA analogs as described in U.S. Patent No. 6,316,638 and 

acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 
f. GABA analogs as described in PGT Publication No. WO 93/23383 
and acids, salts, enantiomers, analogs, esters, amides, prodrugs 
active metabolites, and derivatives thereof; 
GABA analogs as described in Bryans et at. (1998) J. Med. Chem 
41:1838-1845 and acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 
GABA analogs as described in Bryans et al. (1999) Med. Res Rev 
19:149-177 and acids, salts, enantiomers, analogs, esters, amides 
prodrugs, active metabolites, and derivatives thereof; 
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Amino acid compounds as described in U.S. Application No. 
200201 11338 and acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 
Cyclic amino acid compounds as disclosed in PCT Publication No 
WO 99/08670 and acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 
Cyclic amino acids (iUustrated below) as disclosed in PCT 
Publication No. W099/21824 and acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 




1. 



Bicyclic amino acids (iUustrated below) as disclosed in pubUshed 
U.S. Patent Application No. 60/160725 and acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabohtes, 
and derivatives thereof; and 



H 2 N CO z H 




H 2 N CQ 2 H Ha V <?°* ?° 2H 




(CH 2 ) n 





m 



IV 
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m. 



acyclic amino acid anaiogs <iUos.ra.ed be.ow) aa diseased in UK 
Pa.cn, AppUcanon GB 2 374 595 and acida, salte, enannomen, 
"-logs, esters, anrides, prodrugs, active nre.abon.es, and derivanves 
thereof. 



H0 2 C NH 2 HOjC NH^IOrf NHtfO^ NH 2 




H °t, i" 2 H °t ] NH2HOs ? (Hi 

(VII) (VID) 



(V) 



(VI) 




H 2 N, 




'••'//// 

(^ (X) /yrs 

' WJ (XU) 
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H 2 OC NH 2 H 2 OC NH 2 H 2 OC NH 2 H 2 OC NH 2 ' 







(xni) 



(XIV) 



"R2 Rf ^R2 R<k 2 

(xv ) (xvi) (xvn) 



H 2 N 



H0 2 C, 



V H 2 N H 2 N 



(XVIII) 



H 2 N 
H0 2 C. ^ 



(XDQ 



(XX) 



(XXI) 



H0 2 C. 



■tO-'Mcr-tc 

(xxm) (xxiv) 



H 2 N N 



(XXI) 



19. The method of embodiment 10, wherein said smooth muscle modulator is 
selected from the group consisting of: antimuscarinics, P 3 adrenergic agonists 
spasmolytics, neurokinin receptor antagonists, bradykinun ~ ' 

oxide donors. 



i receptor antagonists, and nitric 



20. The method of embodiment 19, wherein said 
an antimuscarinic. 



smooth muscle modulator is 



21. The method of embodiment 20, wherein the antimuscarinic is selected 
irom the group consisting of: 



RTA0l/2I512l5vl 



88 



AttyDktNo. 046562/273962 



b. 



e. 



g. 



Darifenacin (Daryon®) or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 
Solifenacin or acids, salts, enantiomers, analogs, esters, amides 
prodrugs, active metabolites, and derivatives thereof; 
YM-905 (solifenacin succinate) or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

Solifenacin monohydrochloride or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

Oxybutynin (Ditropan*, or acids, salts, enantiomers, analogs, 
esters, amides, prodrugs, active metabolites, and derivatives 
thereof; 

S-Oxybutynin or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
N-desethyl-oxybutynin or acids, salts, enantiomers, analogs, esters 
amides, prodrugs, active metabolites, and derivatives thereof- 
Tolterodine (Detroit or acids, salts, enantiomers, analogs, esters 
amides, prodrugs, active metabolites, and derivatives thereof; 
Propiverine (Detrunorm®) or acids, salts, enantiomers, analogs, 
esters, amides, prodrugs, active metabolites, and derivatives 
thereof; 

Propantheline bromide (Pro-Banthine®) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

Hyoscyamine sulfate (Levsin®, Cystospaz®) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 
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L Dicyclomine hydrochloride (Bentyl^ or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 



m. 



n. 



o. 



r. 



s. 



derivatives thereof; 
Flavoxate hydrochloride (Urispas®) or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

d,l (racemic) 4- diemylamino-2-butynyl phenylcyclohexylglycolate 
or acids, salts, enantiomers, analogs, esters, amides, prodrugs, 
active metabolites, and derivatives thereof; 

(R>N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl>3. 
phenylpropanamine L-hydrogen tartrate or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

(+HlS,3'R)-quinucUdin-3 , -yl 1 -phenyl-1 ,2,3,4- 
tetrahydroisoquinoline-2-carboxylate monosuccinate or acids, 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 
alpha(4>4-(Dimemyl^^^ 

proprionate or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
l-methyl-4-piperidyl diphenylpropoxyacetate or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

3''-hydroxys P no[l»H,5^ 

or acids, salts, enantiomers, analogs, esters, amides, prodrugs, 
active metabolites, and derivatives thereof; 
4 amino-piperidine containing compounds as disclosed in Diouf et 
al (2002) Bioorg. Med. Chem. Lett. 12: 2535-9 or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 
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u. 



v. 



w. 



aa. 



bb. 



cc. 



Pirenzipine or acids, salts, enantiomers, analogs, esters, amides 
prodrugs, active metabolites, and derivatives thereof; 
Methoctramine or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 
4-diphenylacetoxy-N-methyl pyridine methiodide or acids, salts 
enantiomers, analogs, esters, amides, prodrugs, active metabolites! 
and derivatives thereof; 

Tropicamide or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
(2R)-N-[l-(6-animopyri^ 

3,3-difluorocyclopentyl>2-hydroxy-2-phenylacetamide or acids 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 
PNU-200577 ((R)-N, N-diisopropyl-S^-hydroxy-S 
hydToxymemylphenyI)-3-phenylpropanamine) or acids, salts 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Fesoterodine or acids, salts, enantiomers, analogs, esters, amides 
prodrugs, active metabolites, and derivatives thereof; and 
SPM 7605 (the active metabolite of Fesoterodine), or acids, salts 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof 



22. 



/ hemeAodofemb ^mentl9,whereinsaidsmoothmusclemodulatoris 
a 03 adrenergic agonist. 



23. Thememod of embodiment 22, whereta me P 3 adrenergic agonfe, is 



selected from the group consisting of: 
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b. 



e. 



f. 



1. 



m. 



TT-138 and phenylethanolamine compounds or acids, salts 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

FR-149174 and propylamine derivatives or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

KUC-7483 or acids, salts, enantiomers, analogs, esters, amides 
prodrugs, active metabolites, and derivatives thereof; 
4'-hydroxynorephedrine derivatives or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

2-amino-l-phenylethanol compounds or acids, salts, enantiomers 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

GS 332 or acids, salts, enantiomers, analogs, esters, amides, 

prodrugs, active metabolites, and derivatives thereof; 

BRL-37,344 or acids, salts, enantiomers, analogs, esters, amides 

prodrugs, active metabolites, and derivatives thereof; 

BRL-26830A or acids, salts, enantiomers, analogs, esters, amides 

prodrugs, active metabolites, and derivatives thereof; 

CGP 12177 or acids, salts, enantiomers, analogs, esters, amides 

prodrugs, active metabolites, and derivatives thereof; 

CL 316243 or acids, salts, enantiomers, analogs, esters, amides 

prodrugs, active metabolites, and derivatives thereof- 

ICI 215,001 HC1 or acids, salts, enantiomers, analogs, esters 

airudes, prodrugs, active metabolites, and derivatives thereof " 

ZD 71 14 HC1 or acids, salts, enantiomers, analogs, esters, amides 

prodrugs, active metabolites, and derivatives thereof; 

Pindolol or acids, salts, enantiomers, analogs, esters,'amides 

prodrugs, active metabolites, and derivatives thereof; 
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n. 



GS)-(-)-Pindolol or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 
SR 59230A HC1 or acids, salts, enantiomers, analogs, esters ' 
am,des, prodrugs, active metabolites, and derivatives thereof; 
SR 5861 1 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof, and 
YM178 or acids, salts, esters, amides, prodrugs, active metabolites, 
and other derivatives thereof 



24. 



aspasmolytic. 

megroup^^ 

a. a-oxiiphenylacetic acid^KN-xnethyl-p^eridyl) esters or acids 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

b. Dioxazocine derivatives or acids, salts, enantiomers, analogs, 
esters, amides, prodrugs, active metabolites, and derivatives 
thereof; 

c. Quaternary 6,1 l-dmydro-diben20-[b,e].thiepine-l 1-N- 
alkylnorscopine ethers or acids, salts, enantiomers, analogs, esters 
amides, prodrugs, active metabolites, and derivatives thereof 

d. Quaternary salts of dibenzo[l,4]dia2epinones, pyrido- 
[l,4]benzodia2epinones, pyrido[l,5]benzodiazepinones or acids 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

e. Endo-8,8-dialkyl-8.a2oniabicyclo (3.2.1) octane-6,7-exo-epoxy-3- 
alkyl-carboxylate salts or acids, salts, enantiomers, analogs, esters 
amides, prodrugs, active metabolites, and derivatives thereof; 
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h. 



Triazinones or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
Piperazino-pyrimidines or acids, salts, enantiomers, analogs, 
esters, amides, prodrugs, active metabolites, and derivatives' 
thereof; 

Aralkylamino carboxylic acids or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

i. Aralkylamino sulfones or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 

o. Smooth muscle spasmolytic agents as disclosed in US PatentNo. 
6,207,852 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; and 
j. Papaverine or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof 

26. The method of embodiment 19, wherein said smooth muscle modulator is 
a neurokinin receptor antagonist. 

27. The method of embodiment 26, wherein the neurokinin receptor 
antagonist is selected from the group consisting of: 

a. RP 67580 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

b- CP 96,345 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

c SR 48968 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

d. MEN 10,627 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

e. L 659,877 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof;and 
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f. TAK-637 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof. 

28. The method of embodiment 19, wherein said smooth muscle modulator 
a bradykinin receptor antagonist. 

29. The method of embodiment 28, wherein the bradykinin receptor 
antagonist is selected from the group consisting of: 

a. des-arg'°HOE 140 or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 

b. des-Arg%radykinin or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 

c NPC 349 or acids, salts, enantiomers, analogs, esters, amides] 
prodrugs, active metabolites, and derivatives thereof; 

d. NPC 567 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

e. HOE 140 or acids, salts, enantiomers, analogs, esters', amides, 
prodrugs, active metabolites, and derivatives thereof; 

£ MEN1 1270 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

g. Icatibant or acids, salts, enantiomers, analogs, esters 'amides, 
prodrugs, active metabolites, and derivatives thereof; 

h. FR173567 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; and 

i. WIN 64338 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof. 



30. 



The method of embodiment 19, wherein said smooth muscle modulator is 
a nitnc oxide donor. 
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Si. T h^«h««>fe m bod i m»,30 > wh OT i I , aienitricoxidedoiloris 
from the group consisting of: =»seiecrea 

a. Nitroglycerin or acids, salts, enantiomers, analogs, esters, amides 
prodrugs, active metabolites, and derivatives thereof; 

b- Sodium mtroprusside or acids, salts, enantiomers, analogs, ester, 
am,des, prodrugs, active metabolites, and derivatives thereof 

c ^409(NOR-3)oracids,salts,enantiomer 5 ,analogs,esters' 
amides, prodrugs, active metabolites, and derivatives thereof 

4 FR 144420(NOR-4)oracids,salts,enantiomers,analogs,ester S , 
amides, prodrugs, active metabolites, and derivatives thereof; 

e- 3-morpholmosyd^onimine or acids, salts, enantiomers, analogs, 
esters, amides, prodrugs, active metabolites, and derivatives 
thereof; 

£ Liiisidomine chlorohydrate ("SIN-1") or acids, salts, enantiomers 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

g. S-mtroso-N-acetylpemcillamine ("SNAP") or acids, salts 
enantiomers, analogs, esters, amides, prodrugs, active meiabolites, 
and derivatives thereof; 

h. AZD3582 (CINOD lead compound, available from NicOx S. A ) or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

i. NCX 4016 (available from NicOx SA.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

j. NCX 701 (available from NicOx SA.) or acids, salts, enantiomers 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

k- NCX 1022 (available from NicOx SA.) or acids, salts, 

enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 



RTA01/2151215vl 



96 



AttyDWNo, 046562/273962 



m, 



n. 



u. 



HCT 1026 (available from NicOx S.A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

NCX 1015 (available from NicOx S.A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

NCX 950 (available from NicOx S.A.) or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

NCX 1000 (available from NicOx S.A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

NCX 1020 (available from NicOx S.A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

AZD 4717 (available from NicOx S.A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

NCX I510MCX 1*2 (available A™ Nic0x S. A .) or ^ ^ 
enanfomers, analogs, eaten,, anUdes, prodrugs. active metabolites,' 
and derivatives thereof; 

NCX 2216 (available from NicOx S.A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

NCX 4040 (available from NicOx S.A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,155,137 or 
acds, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 
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w. 



z. 



aa. 



bb. 



cc. 



dd. 



ee. 



Nitric oxide donors as disclosed in U.S. Patent No. 5,366,997 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,405,919 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,650,442 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,700,830 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,632,981 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 6,290,98 1 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,691,423 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,721,365 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof, 

Nitric oxide donors as disclosed in U.S. Patent No.5,714,511 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 6,51 1,91 1 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; and 
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ff Nitric oxide donors as disclosed in U.S. Patent No. 5,814,666 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof. 

32. The method of embodiment 10, wherein the active agents are administered 
on an as-needed basis. 



33. The method of embodiment 16, wherein the formulation is a controlled 
release dosage form. 



34. The method of embodiment 33, wherein the formulation is a delayed 
release dosage form. 

35. The method of embodiment 33, wherein the formulation is a sustained 
release dosage fonn. 

36. The method of embodiment 34, wherein the formulation is a sustained 
release dosage form. 

37. The method of embodiment 35, wherein the sustained release dosage form 
proves drug release over a time period of from about 6 hours to about 8 hours. 

38. The method of embodiment 10, wherein the active agents are administered 

orally. 



39. The method of embodiment 15, wherein the active agents are administered 

orally. 



40. The method of embodiment 39, wherein the pharmaceutical formulation is 
selected from the group consisting of tablets, capsules, caplets, solutions, suspensions, 
syrups, granules, beads, powders and pellets. 
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41. The method of embodiment 40, wherein the pharmaceutical formulation 
comprises a tablet. 



42. The method of embodiment 40, wherein the pharmaceutical formulation 
comprises a capsule. 

^JL^ mett,od of ,0, wherein - ^ - — — 

buccaHy 45 ' ^ ''"" h0d mb0 * m ° M 43 ' Wherefa * e agents are administered 

t^l^ 

rectally 48 " ^ method "^bodiment 43, wherein the active agents are administered 

by inhalln. ^ ^ * """^ * ^ ^ ^ — " « — ed 

50. The method of embodiment 10, wherein the active ingredient is 
administered intravesically. 
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51. The method of embodiment 10, wherein the active agents are administered 
topically. 



52. The method of embodiment 10, wherein the active agents are administered 
transdermally. 

53. The method of embodiment 10, wherein the active agents are administered 
parenterally. 

54. The method of embodiment 10, wherein the active agents are administered 
mtrathecally. 

55 - ^ method of embodiment 15, wherein the active agents are administered 
mtrathecally. 

56. The method of embodiment 15, wherein the active agents are administered 
by a route of adxninistration selected from the group consisting of: vaginally and 
penvaginally. 

57. The method of embodiment 56, wherein the formulation is selected from 
the group consisting of vaginal suppositories, creams, ointments, liquid formulations 
pessaries, tampons, gels, pastes, foams and sprays. 

58. A pharmaceutical fomula^^ 

adapted for transmucosal drug administration, comprising a therapeutically effective 
amount of a first component that is an 0,5 subunit calcium channel modulator or a 
pharmaceutically acceptable salt, ester, amide, prodrug, or active metabolite thereof in 
combmation with a second component that is a smooth muscle modulator or a 
Pharmaceutically acceptable salt, ester, amide, prodrug, or active metabolite thereof, and 
acarner sunable for transmucosal drug delivery buccally, sublingualis intranasal* 
rectally, or by inhalation. * 



RTA01/2l512l5vl 

101 AttyDktNo. 046562/273962 



59. The formulation of embodimenl 58 wherein the functional bowel disorder 
> selected from fhe group consisting of IBS, functional abdomina. bloating, functions 
constipation, functiona. diarrhea, functiona! abdominal pain syndrome, and functiona. 
dyspepsia. 

60. The formulation of embodiment 59, wherein the functional bowel disorder 

IS loo. 

61 The formulation of embodiment 59, wherein the functional bowel disorder 
is functional abdominal bloating. 

62 The formulation of embodiment 59, wherein the functional bowel disorder 
is functional constipation. 

63. The formulation of embodiment 59, wherein the fUncfiona. bowel disorder 
is functional diarrhea. 

«4. The formulation of embodiment 57, comprising a solid dosage form for 
apphoatron to the buccal mucosa, and wherein the carrier is suifabfc fcr buccal dmg 
delivery. e 

polymer 5 ' ^ fomiUlati0n ° f eaibodiment <"> wherein the carrier is a hydrolyzable 

66. The formulation of embodiment 64, .wherein the dosage form further 
comprises an adhesive suitable for affixing the dosage form to the buccal , 



i mucosa. 



67. The formulation of embodiment 58, comprising a dosage form fcr 
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68. The formulation of embodiment 58, comprising a dosage form for 
application to the rectal mucosa, and wherein the carrier is suitable for rectal drug 
delivery. 

69. The formulation of embodiment 68, comprising a rectal suppository. 

70. The formulation of embodiment 58, comprising a dosage form suitable for 
inhalation. 

71. The formulation of embodiment 70, comprising a liquid. 

72. The formulation of embodiment 70, comprising a dry powder; 

73. The fonnulation of embodiment 70, comprising an aerosol composition. 

74. The formulation of embodiment 58, wherein the active agents are 
adnumstered by a route of administration selected from the group consisting of: vaginally 
and perivaginally. 

75. The formulation of embodiment 74, wherein the formulation is selected 
from the group consisting of vaginal suppositories, creams, ointments, liquid 
formulations, pessaries, tampons, gels, pastes, foams and sprays. 

76. The formulation of embodiment 58, wherein the a 2 8 subunit calcium 
channel modulator is selected from the group consisting of: 

a- Gabapentin and acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

b. Pregabalin and acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
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e. 



f. 



h. 



1. 



GABA analogs as described in U.S. Pat. No. 4,024,175 and acids 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

GABA analogs as described in U.S. Pat. No. 5,563,175 and acids, 
salts, enantiomers, analogs, estere, amides, prodrugs, active 
metabolites, and derivatives thereof; 

GABA analogs as described in U.S. Patent No. 6,3 16,638 and acids 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

GABA analogs as described in PCT Publication No. WO 93/23383 
and acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

GABA analogs as described in Bryans et al. (1998) J. Med. Chem. 
41:1838-1845 and acids, salts, enantiomers, analogs, esters, amides, 

prodrugs, active metabolites, and derivatives thereof; 

GABA analogs as described in Bryans et al. (1999) Med. Res. Rev. 
19:149-177 and acids, salts, enantiomers, analogs, esters, amides, 

prodrugs, active metabolites, and derivatives thereof; 

Amino acid compounds as described in U.S. Application No. 

200201 1 1338 and acids, salts, enantiomers, analogs, esters, amides, 

prodrugs, active metabolites, and derivatives thereof; 

Cyclic amino acid compounds as disclosed in PCT Publication No 

WO 99/08670 and acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
Cyclic amino acids (illustrated below) as disclosed in PCT Publication 
No. WQ99/21824 and acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 
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Bicyclic amino acids (illustrated below) as disclosed in published U S 
Patent Application No. 60/160725 and acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and derivatives 
thereof; and 



H 2 N C0 2 H 




H 2 N ' CQ 2 H *f ?°* H H2 V f ° 2H 





IV 



m. 





, or 



HQ 2 C NH 




Bicyclic amino acid analogs (illustrated below) as disclosed in UK 
Patent Application GB 2 374 595 and and acids, salts, enantiomers 
analogs, esters, amides, prodrugs, active metabolites, and derivatives 
thereof. 



s 
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H 2 N h 2 N H 2 N V 

H0 2 C. 



\ "Z'V "2N h 2 N 

CXIX) (XX) ^ 

H 2 N v H 2 N H 2 N HN 

P™) «xn) (xxm) poav, 

77. The fonnulation of embodiment 58. wherein said smooth muscle 
modnlator is selected from the group consisting of: annmnscarinics, P 3 adrenergic 
'^^^•^^^^^^^^ 
and nitric oxide donors. 

78. The formulation of embodiment 77, wherein said smooth muscle 
modulator is an antimuscarinic. 

79. The formulation of embodiment 78, wherein the antimuscarinic is selected 
trom the group consisting of: 

a. Darifenacin (Daryon®) or acids, salts, enantiomers, analogs, 
amides, prodrugs, active metabolites, and derivatives thereof; 

b. Solifenacin or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

c YM-905 (solifenacin succinate) or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 
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e. 



n. 



Solifenacin monohydrochloride or acids, salts, enantiomers 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

Oxybutynin (Ditropan^) or acids, salts, enantiomers, analogs, 
esters, amides, prodrugs, active metabolites, and derivatives 
thereof; 



S-Oxybutynin or acids, salts, enantiomers, analogs, esters, amides 
prodrugs, active metabolites, and derivatives thereof- 
N.de S emylH>xvbutynin or acids, salts, enantiomers, analogs, esters 
amides, prodrugs, active metabolites, and derivatives thereof 
tolterodine (Detroit or acids, salts, enantiomers, analogs, esters 
amides, prodrugs, active metabolites, and derivatives thereof; 
Propiverine (Detrunorm®) or acids, salts, enantiomers, analogs 
esters, amides, prodrugs, active metabolites, and derivatives 
thereof; 

Propantheline bromide (Pro-Banthine®) or acids, salts 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

Hyoscyamine sulfate (Levsin®, Cystospaz®) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

Dicyclomine hydrochloride (Bentyl*) or acids, salts, enantiomers 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

Flavoxate hydrochloride (Urispas«>) or acids, sate, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

d,l (racemic) 4- diethylamino-2-butynyl phenylcyclohexylglycolate 
or acids, salts, enantiomers, analogs, esters, amides, prodrugs 
active metabolites, and derivatives thereof; 
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r. 



s. 



t. 



u. 



w. 



X. 



o. W-N,N-diisop^^ 

phenylpropanamine L-hydrogen tartrate or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

P- ( + )-(lS,3'R)-quinucUdin-3 , -yl 1 -phenyl- 1,2,3,4- 

tetrahydroisoquinoline-2-carboxylate monosuccinate or acids, 
salts, enantiomeis, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

q. ^( + H-pimemylammo)-3-methyl-l,2-di P henyl-2-but^ 
proprionate or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
l-methyl-4-piperidyl diphenylpropoxyacetate or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 
3«-hydroxy S pho[l^^^^ 

or acids, salts, enantiomers, analogs, esters, amides, prodrugs, 
active metabolites, and derivatives thereof; 
4 amino-piperidine containing compounds as disclosed in Diouf et 
al. (2002) Bioorg. Med. Chem. Lett. 12: 2535-9 or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

Pirenzipine or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
methoctramine or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
4-diphenylacetoxy-N-methyl piperidine methiodide or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

tropicamide or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
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aa. 



bb. 



cc. 



(2R).N.[l-(6-aminopyridin.2.ylmethyl)piperidin-4-yl]-2-[(lR)- 
3,3-difluorocyclop e ntyl].2-hydroxy-2-pheny]a C etamide or acids, 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 
PNU-200577 ((R)-N, N-diisopropyl,3-(2-hydroxy.5. 
hyoYoxymethylphenyl)-3.phenylpropananiine) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

KRP-197(4-(2-memylinuda2olyl>2,2^phenylbutyramide)or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Fesoterodine or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; and 
SPM 7605 (the active metabolite of Fesoterodine), or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof. 

80. The formulation of embodiment 77, wherein said smooth muscle 
modulator is a P3 adrenergic agonist. 

81. The formulation of embodiment 80, wherein the P 3 adrenergic agonist is 
selected from the group consisting of: 

a- TT-138 and phenylemanolamine compounds or acids, salts, 

enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

b. FR-1491 74 and propylamine derivatives or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

c. KUC-7483 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof, 
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h. 



k. 



m. 



n. 



d. 4--hydroxynorephedrine derivatives or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 

. derivatives thereof; 

e. 2-amino-l-phenylethanol compounds or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

f. GS 332 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

g. BRL-37,344 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
BRL-26830A or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
CGP 12177 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
CL 316243 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
ICI 215,001 HC1 or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 
ZD 71 14 HC1 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
Pindolol or acids, salts, enantiomers, analogs, esters.'amides, 
prodrugs, active metabolites, and derivatives thereof; 
(o>(-)-Pindolol or acids, salts, enantiomers, analogs,' esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 
SR 59230A HC1 or acids, salts, enantiomers, analogs, esters, ' 
amides, prodrugs, active metabolites, and derivatives thereof; 
SR 5861 1 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
YM178 or acids, salts, esters, amides, prodrugs, active metabolites, 
and other derivatives thereof 
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82. The formulation of embodiment 77, wherein said smooth muscle 
modulator is a spasmolytic. 

83. The formulation of embodiment 82, wherein the spasmolytic is selected 
from the group consisting of: 

a. ^diphenylacetic acid-4-(N-methyl.piperidyl) esters or acids, 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

b. Dioxazocine derivatives or acids, salts, enantiomers, analogs, 
esters, amides, prodrugs, active metabolites, and derivatives ' 
thereof; 

c Quaternary 6,1 l-dihydro-dibenzo-[b,e]-thiepine-l 1-N- 

alkylnorscopine ethers or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 

d. Quaternary salts of dibenzori,4]diazepinones, pyrido- 
[l^benzodiazepinones, pyrido[l,5]benzodiazepinones or acids, 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

e. Endo-8,8-dialkyl.8-azoniabicyclo (3.2.1) octane-6,7-exo-epoxy-3- 
alkyl-carboxylate salts or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 

f. Triazinones or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

g. Piperazmo-pyrimidines or acids, salts, enantiomers, analogs, 
esters, amides, prodrugs, active metabolites, and derivatives 
thereof; 

h. Aralkylamino carboxylic acids or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and ' 
derivatives thereof; 

i. Aralkylamino sulfones or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 
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J. Smooth muscle spasmolytic agents as disclosed in US Patent No 
6,207,852 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; and 

k. Papaverine or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof. 

84. The formulation of embodiment 77, wherein said smooth muscle 
modulator is a neurokinin receptor antagonist. 

85. The formulation of embodiment 84, wherein the neurokinin receptor 
antagonist is selected from the group consisting of: 

a. RP 67580 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

b. CP 96,345 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

c. S R 48968 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof 

d. MEN 10,627 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

e. L 659,877 or acids, salts, enantiomers, analogs, esterl, amides, 
prodrugs, active metabolites, and derivatives thereof; and 

£ TAK-637 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof. 

86. The formulation of embodiment 77, wherein said smooth muscle 
modulator is a bradykinin receptor antagonist. 

87. The formulation of embodiment 86, wherein the bradyldnin receptor 
antagonist is selected from the group consisting of: 

a. des-arg'°HOE 140 or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 



RTA01/215l215vl 



113 



AttyDktNo. 046562/273962 



b. 



f. 



des-Arg'bradykinin or acids, salts, enantiomers, analogs, esters 
amides, prodrugs, active metabolites, and derivatives thereof 
NPC 349 or acids, salts, enantiomers, analogs, esters, amides! 
prodrugs, active metabolites, and derivatives thereof; 
NPC 567 or acids, salts, enantiomers, analogs, esters] amides, 
prodrugs, active metabolites, and derivatives thereof; 
HOE 140 or acids, salts, enantiomers, analogs, esters', amides, 
prodrugs, active metabolites, and derivatives thereof; 
MEN1 1270 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
Icatibant or acids, salts, enantiomers, analogs, esters' amides, 
prodrugs, active metabolites, and derivatives thereof; 
h. FR173567 or acids, salts, enantiomers, analogs, esters, amides, 

prodrugs, active metabolites, and derivatives thereof and 
>• WIN 64338 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof. 

88. The formulation of embodiment 77, wherein said smooth muscle 
modulator is a nitric oxide donor. 

89. Thefon»ula«onofembodm,e„, 88 , whereillthellitticoxidedono 
selected from the group consisting of: 

Nitroglycerin or acids, salts, enantiomers, analogs, esters, amides 
prodrugs, active metabolites, and derivatives thereof; 
Sodium nitroprusside or acids, salts, enantiomers, analogs, esters 
amides, prodrugs, active metabolites, and derivatives thereof 
FK 409 (NOR-3) or acids, salts, enantiomers, analogs, esters,' 
amides, prodrugs, active metabolites, and derivatives thereof 
FR 144420 (NOR-4) or acids, salts, enantiomers, analogs, esters 
amides, prodrugs, active metabolites, and derivatives thereof 



a. 



b. 
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3-morpholinosydnonimine or acids, salts, enantiomers, analogs, 
esters, amides, prodrugs, active metabolites, and derivatives 
thereof; 

Linsidomine chlorohydrate ("SIN-1") or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

S-mtroso-N-acetylpemcillamine ("SNAP") or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

AZD3582 (CINOD lead compound, available from NicOx S.A.) or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 
NCX 4016 (available from NicOx S.A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

NCX 701 (available from NicOx S.A.) or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

NCX 1022 (available from NicOx S.A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

HCT 1026 (available from NicOx S.A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

NCX 1015 (available from NicOx S.A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

NCX 950 (available from NicOx S.A.) or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 
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o. NCX 1000 (available from NicOx S.A.) or acids, salts, 

enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 
p. NCX 1020 (available from NicOx S.A.) or acids, salts, 

enantiomers, analogs, esters, amides, prodrugs, active metabolites, 

and derivatives thereof; 
q. AZD 4717 (available from NicOx S A.) or acids, salts, 

enantiomers, analogs, esters, amides, prodrugs, active metabolites, 

and derivatives thereof; 
r. NCX 1510/NCX 1512 (available from NicOx S A.) or acids, salts, 

enantiomers, analogs, esters, amides, prodrugs, active metabolites, 

and derivatives thereof; 
J. NCX 22 16 (available from NicOx S A.) or acids, salts, 

enantiomers, analogs, esters, amides, prodrugs, active metabolites, 

and derivatives thereof; 

NCX 4040 (available from NicOx S A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,155,137 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,366,997 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in US. Patent No. 5,405,919 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in US. Patent No. 5,650,442 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 
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aa. 



bb. 



cc. 



Nitric oxide donors as disclosed in U.S. Patent No. 5,700,830 or 
acids, salts, enantiomers, analogs, esters, amides, prodrug's, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,632,981 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 6,290,981 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,691,423 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,721,365 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof- 
Nitric oxide donors as disclosed in U.S. Patent No.5,714,511 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 6,51 1,91 1 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; and 

Nitric oxide donors as disclosed in U.S. Patent No. 5,814,666 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof. 

90. The formulation of embodiment 58, wherein the formulation is 
adrmnistered to an individual suffering from a functional bowel disorder. 

91. The formulation of embodiment 90 wherein the functional bowel disorder 
is selected from the group consisting of IBS, functional abdominal bloating, functional 



dd. 



ee. 



ff. 
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constipation, functional diarrhea, functional abdominal pain syndrome, and functional 
dyspepsia. 



92. The formulation of embodiment 91, wherein the functional bowel disorder 

is IBS. 

93. The formulation of embodiment 91, wherein the functional bowel disorder 
is functional abdominal bloating. 

94. The formulation of embodiment 91, wherein the functional bowel disorder 
is functional constipation. 

95. The formulation of embodiment 91, wherein the functional bowel disorder 
is functional diarrhea. 



96. A pharmaceutical formulation for the treatment of functional bowel 
disorders comprising oxybutynin or a pharmaceutically acceptable salt, ester, amide, 
prodrug, or active metabolite thereof in an amount less than about 5 mg together with : 
pharmaceutically acceptable adjuvant, diluent or carrier. 

97. The pharmaceutical formulation of embodiment 96 wherein said 
oxybutynin or pharmaceutically acceptable salt, ester, amide, prodrug, or active 
metabolite thereof is present in an amount of about 2.5 mg. 

98. The pharmaceutical formulation of embodiment 96 wherein said 
oxybutynin or pharmaceutically acceptable salt, ester, amide, prodrug, or active 
metabolite thereof is present in an amount of about 1.5 mg. 

99. A pharmaceutical formulation for the treatment of functional bowel 
disorders comprising gabapentin or a pharmaceutically acceptable salt, ester, amide, 
prodrug, or active metabolite thereof, oxybutynin or a pharmaceutically acceptable salt 
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ester, amide, produrg, or active metabolity thereof, and at least one pharmaceuticaUy- 
acceptable excipient selected from the group consisting of fillers, binders, compression 
aids, disintegrants, lubricants, stabilizers, and solubilizers. 

100. The pharmaceutical formulation of embodiment 99 wherein said 
gabapentin or a pharamaceutically acceptable salt, ester, amide, prodrug, or active 
metabolite thereof is present in an amount of about 200 mg. 

101. The pharmaceutical formulation of embodiment 99 wherein said 
oxybutynin a pharmaceuticaUy acceptable salt ester, amide, prodrug, or active metabolity 
thereof is present in an amount of about 2.5 mg. 

102. The pharmaceutical formulation of embodiment 99 wherein said 
formulation comprises gabapentin or a pharmaceuticaUy acceptable salt, ester, amide 
prodrug, or active metabolite thereof, oxybutynin or a pharmaceuticaUy acceptable salt 
ester, annde, produrg, or active metabolity thereof, at least one filler, at least one binder 
at least one compression aid, at least one disintegrant, at least one lubricant, and at least' 
one solubilizer. 



103. The pharmaceutical formulation of embodiment 102 wherein said 
formulation comprises gabapentin or a pharmaceuticaUy acceptable salt, ester, amide 
prodrug, or active metabolite thereof, oxybutynin or a pharmaceuticaUy acceptable salt 
ester amide, produrg, or active metabolity thereof, lactose, providone, noncrystalline 
ceUulose, crospovidone, magnesium stearate, and water. 

104. The pharmaceutical formulation of embodiment 102 wherein said 
formulation comprises gabapentin or a pharmaceuticaUy acceptable salt, ester, amide 
prodrug, or active metabolite thereof, oxybutynin or a pharmaceuticaUy acceptable salt 
ester, amide, produrg, or active metabohty thereof, lactose 

hydroxypropylmethylceUulose, microcrystalline cellulose, crospovidone, magnesium 
stearate, and water. 
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128. The pharmaceutical formulation of embodiment 99 wherein said 
fonnulation is a tablet. 

129. A combination product for the treatment of functional bowel disorders 

comprising: (A) gabapentin or a pharmaceutical* acceptable salt, ester, amide, prodrug 

or active metabolite thereof; and (B) oxybutynin or a pharmaceutical^ acceptable salt 

ester, amade, prodrug, or active metabolite thereof, wherein each of components (A) and 

(B) is formulated in admixture with apharmaceutically-acceptable adjuvant, diluent or 
earner. 

130. The combination product of embodiment 129 which comprises a 
pharmaceutical formulation m cludjng or „ pharmaceutjoally ^ 

ester, am.de, pmdrug, or active metaboht. thereof; and oxybutynin or a phannaceoticaUy 
acceptable salt, ester, amide, prodrug, or active metobolite thereof, in admixture with a 
phannaceutically-acceptable adjuvant, diluent or carrier. 

131. Apackagedkitforapattenttousemmen^tmentofluncnonalbowcl 
Asordem, comprising: a phannaceutical formulation comprising a therapeutically 
effective amount of a first component tha. is an ^ snbuni, calcium channel modulator or 
a phamuceuucaUy acceptable salt, ester, amide, prodrug, or active metaboUte thereof in 
combination with a second component mat is a smooth muscle modulator or a 
phannaceutically acceptable sal,, ester, amide, prodntg, or active metabolite themof a 
conquer housing the pharmaceutical formulation during storage and prior to 
admmishation; and faunctions fbr canying out drug admimahation in a mamter 
effective to treat functional bowel disorders. 

132. The packaged kit of embodiment 131, wherein the phannaceutical 
formulation is an oral dosage form containing a unit do^ge of a first component tha, is 
an <*„ subuni, calcium channel modulator or a pharmaceutical* acceptable sal,, ester, 
am.de, prodrug, or active metabolite thereof in combination wim a urn, dosage of a 
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second component that is a smooth muscle modulator or a pharmaceutical* acceptable 
salt, ester, amide, prodrug, or active metabolite thereof, the unit dosage being a 
therapeutically effective dosage for treatment of functional bowel disorders . 

133. The packaged kit of embodiment 131, wherein the functional bowel 
disorder is selected from the group consisting of IBS, functional abdominal bloating 
functional constipation, functional diarrhea, functional abdominal pain syndrome, and 
functional dyspepsia. 

134. The packaged kit of embodiment 133, wherein the functional bowel 
disorder is IBS. 



135. The packaged kit of embodiment 133, wherein the functional bowel 
disorder is functional abdominal bloating. 

136. The packaged kit of embodiment 133, wherein the functional bowel 
disorder is functional constipation. 

137. The packaged kit of embodiment 133, wherein the functional bowel 
disorder is functional diarrhea. 

138. The packaged kit of embodiment 136, wherein the o^S subunit calcium 
channel modulator is selected from the group consisting of: 

Gabapentin and acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
Pregabalin and acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
GABA analogs as described in U.S. Pat. No. 4,024,175 and acids, 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 



a. 



c. 
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k. 



d. GABA analogs as described in U.S. Pat. No. 5,563,175 and acids, 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

e. GABA analogs as described in U.S. Patent No. 6,316,638 and acids, 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

f. GABA analogs as described in PCT Publication No. WO 93/23383 
and acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

g. GABA analogs as described in Bryans et al. (1998) J. Med. Chem. 
41:1838-1845 and acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

h. GABA analogs as described in Bryans et al. (1999) Med. Res. Rev. 
19:149-177 and acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

i- Amino acid compounds as described in U.S. Application No. 

200201 1 1338 and acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
Cyclic amino acid compounds as disclosed in PCT Publication No 
WO 99/08670 and acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
Cyclic amino acids (illustrated below) as disclosed in PCT Publication 
No. W099/21824 and acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 
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Bicyclic amino acids (illustrated below) as disclosed in published U.S. 
Patent Application No. 60/160725 and acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and derivatives 
thereof; and 



H 2 N CQ 2 H 




H 2 N C0 2 H 



H 2 N C0 2 H 




H 2 N C0 2 H 



;(CH 2 ) n 




IV 




.OH 
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m. 



Bicyclic amino acid analogs (illustrated below) as disclosed in UK 
Patent Application GB 2 374 595 and acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and derivatives 
thereof. 



HQ 2 C NH 2 H0 2 C NH2H0 2 C NHH0 2 C |v 

o 



•«UIR2 R1 



(0 



(ID 



FtlR2 
(IV) 



RTA01/2151215vl 



123 



AttyDktNo. 046562/273962 




RTA0I/21512l5vI 



124 



AttyDktNo. 046562/273962 



139. The packaged kit of embodiment 136, wherein said smooth muscle 
modulator is selected from the group consisting of: antimuscarinics, J33 adrenergic 
agomsts, spasmolytics, neurokinin receptor antagonists, bradykinin receptor antagonists 
and nitric oxide donors. 

•* 

140. The packaged kit of embodiment 139, wherein said smooth muscle 
modulator is an antimuscarinic, 

141. The packaged kit of embodiment 140, wherein the antimuscarinic is 
selected from the group consisting of: 

a. Darifenacin (0^0^ or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 

b. Solifenacin or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

c YM-905 (solifenacin succinate) or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

d- Solifenacin monohydrochloride or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

e. Oxybutynin (Ditropan^ or acids, salts, enantiomers, analogs, 
esters, amides, prodrugs, active metabolites, and derivatives 
thereof; 

f. S-Oxybutynin or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

g. N-desethyl-oxybutynin or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 

h. tolterodine (Detroit or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 
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m. 



o. 



Propiverine (Detrunorm®) or acids, salts, enantiomers, analogs, 
esters, amides, prodrugs, active metabolites, and derivatives 
thereof; 

Propantheline bromide (Pro-Banthine®) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

Hyoscyamine sulfate (Levsin®, Cystospaz®) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

Dicyclomine hydrochloride (Bentyl®) or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

Flavoxate hydrochloride (Urispas®) or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

d,l (racemic) 4- memylamino-2-butynyl phenylcyclohexylglycolate 
or acids, salts, enantiomers, analogs, esters, amides, prodrugs, 
active metabolites, and derivatives thereof; 

(R)-N,N-diisopropyl-3-(2-hydroxy-5-methylphenyl)-3- 
phenylpropanamine L-hydrogen tartrate or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

(+)-(lS,3'R)-quinuclidin-3 , -yl 1 -phenyl- 1,2,3 ,4- 
tetrahydroisoquinoline-2-carboxylate monosuccinate or acids, 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 
alpha(+)-4-(DimemyIan^^ 

proprionate or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
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V. 



w. 



aa. 



l-methyl-4-piperidyl diphenylpropoxyacetate or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 
S^ydroxyspiroD^S"^^ 

or acids, salts, enantiomers, analogs, esters, amides, prodrugs, 
active metabolites, and derivatives thereof; 
4 amino-piperidine containing compounds as disclosed in Diouf et 
al (2002) Bioorg. Med. Chem. Lett. 12: 2535-9 or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

pirenzipine or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
methoctramine or acids, salts, enantiomers, analogs, 'esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
4Hliphenylacetoxy-N-methyl piperidine methiodide or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites,' 
and derivatives thereof; 

tropicamide or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
(2R)-N-[l-(6-ainmopyridin-2-yl^^ 

3,3-mfluorocyclopentyl]-2-hydroxy-2-phenylacetamide or acids, 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 
PNU-200577 «R)-N, N.diisopropyl-3-(2-hydroxy-5- 
hydroxymemylphenyO-S-phenylpropananiine) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

KRP-197(4<2-memyIimida2olyl).2,2-diphenyIbutyraniide)or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 
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bb. Fesoterodine or acids, salts, enantioniers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; and 

cc. SPM 7605 (the active metabolite of Fesoterodine), or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof. 

142. The packaged kit of embodiment 13 9, wherein said smooth muscle 
modulator is a 03 adrenergic agonist. 

143. The packaged to of embodtaen. 142, wherein the p 3 adrenergic agonist is 
selected from the group consisting of: 

a. TT-138 and phenylethanolamine compounds or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

b. FR-149174 and propanolamine derivatives or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metebolites, 
and derivatives thereof; 

S c. KUC-7483 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

d. 4'-hydroxynorephedrine derivatives or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

e. 2-amino-l-phenylethanol compounds or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

f. GS 332 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

g. BRL-37,344 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

h. BRL-26830A or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
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m. 



CGP 12177 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
CL 316243 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
ICI 215,001 HC1 or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 
ZD 71 14 HC1 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
Pindolol or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
n. GJK-O-Pindolol or acids, salts, enantiomers, analogs, esters, 

amides, prodrugs, active metabolites, and derivatives thereof; 
o. SR 59230A HC1 or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 
p. SR 5861 1 or acids, salts, enantiomers, analogs, esters, amides, 

prodrugs, active metabolites, and derivatives thereof; 
q. YM178 or acids, salts, esters, amides, prodrugs, active metabolites, 
and other derivatives thereof 

144. The packaged kit of embodiment 139, wherein said smooth muscle 
modulator is a spasmolytic. 

145. The packaged kit of embodiment 144, wherein the spasmolytic is selected 
from the group consisting of: 

a. or-o-diphenylacetic acid-4-(N-methyl-piperidyl) esters or acids, 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

b. Dioxazocine derivatives or acids, salts, enantiomers, analogs, 

esters, amides, prodrugs, active metabolites, and derivatives 
thereof; 
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e. 



f. 



Quaternary 6,1 l-dwydro-dibenzo-[b,e]-thiepine-l 1-N- 
alkylnorscopine ethers or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 
Quaternary salts of dibenzo[l,4]diazepinones, pyrido- 
[l,4]benzodiazepinones, pyrido[l,5]benzodiazepinones or acids, 
salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Endo.8,8-dialkyl-8-azoniabicyclo (3.2,1) octane-6,7-exo-epoxy-3- 
alkyl-carboxylate salts or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof, 
Triazinones or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

g. Piperazmo-pyrimidines or acids, salts, enantiomers, analogs, 
esters, amides, prodrugs, active metabolites, and derivatives 
thereof; 

h. Aralkylamino carboxylic acids or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

i. Aralkylamino sulfones or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 

j. Smooth muscle spasmolytic agents as disclosed in US Patent No. 
6,207,852 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; and 

k. Papaverine or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof. 

146. The packaged kit of embodiment 139, wherein said smooth muscle 
modulator is a neurokinin receptor antagonist. 

147. The packaged kit of embodiment 146, wherein the neurokinin receptor 
antagonist is selected from the group consisting of: 
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c. 



RP 67580 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
CP 96,345 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
SR 48968 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof, 

d. MEN 10,627 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof, 

e. L 659,877 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; and 

f. TAK-637 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof. 

148. The packaged kit of embodiment 139, wherein said smooth muscle 
modulator is a bradykinin receptor antagonist 



149. The packaged kit of embodiment 148, wherein the bradykinin receptor 
antagonist is selected from the group consisting of: 

a. des-arg l0 HOE 140 or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 

b. des-Arg^bradykinin or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 

c NPC 349 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

d. NPC 567 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

e. HOE 140 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

f. MEN1 1270 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
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Icatibant or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 
FR173567 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; and 
WIN 64338 or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof. 

150. The packaged kit of embodiment 139, wherein said smooth muscle 
modulator is a nitric oxide donor. 



i. 



151. The packaged kit of embodiment 150, wherein the nitric oxide donor is 
selected from the group consisting of: 

a. Nitroglycerin or acids, salts, enantiomers, analogs, esters, amides, 
prodrugs, active metabolites, and derivatives thereof; 

b. Sodium nitroprusside or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof 

c FK 409 (NOR-3) or acids, salts, enantiomers, analogs, esters,' 
amides, prodrugs, active metabolites, and derivatives thereof; 

d. FR 144420 (NOR-4) or acids, salts, enantiomers, analogs, esters, 
amides, prodrugs, active metabolites, and derivatives thereof; 

e. 3-morphoHnosydnonimine or acids, salts, enantiomers, analogs, 
esters, amides, prodrugs, active metabolites, and derivatives 
thereof; 

f Linsidomine chlorohydrate ("SIN-1") or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

g. S-nifroso-N-acetylpemciUamine ("SNAP,") or acids, salts, 

enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 
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h. AZD3582 (CINOD lead compound, available from NicOx S.A.) or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

i. NCX 4016 (available from NicOx S.A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

j. NCX 701 (available from NicOx S.A.) or acids, salts, enantiomers, 

analogs, esters, amides, prodrugs, active metabolites, and 

derivatives thereof; 
k. NCX 1022 (available from NicOx S.A.) or acids, salts, 

enantiomers, analogs, esters, amides, prodrugs, active metabolites, 

and derivatives thereof; 
L HCT 1026 (available from NicOx S.A.) or acids, salts, 

enantiomers, analogs, esters, amides, prodrugs, active metabolites, 

and derivatives thereof; 
m. NCX 1015 (available from NicOx S A.) or acids, salts, 

enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

NCX 950 (available from NicOx S A.) or acids, salts, enantiomers, 
analogs, esters, amides, prodrugs, active metabolites, and 
derivatives thereof; 

NCX 1000 (available from NicOx S.A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

NCX 1020 (available from NicOx S.A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

AZD 471 7 (available from NicOx S.A) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 



n. 



o. 
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s. 



u. 



w. 



z. 



aa. 



NCX 1510/NCX 1512 (available from NicOx S.A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

NCX 2216 (available from NicOx S.A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

NCX 4040 (available from NicOx S.A.) or acids, salts, 
enantiomers, analogs, esters, amides, prodrugs, active metabolites, 
and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,155,137 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,366,997 or 
acids, salts, enantiomers, analogs, esters; amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,405,919 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,650,442 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,700,830 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,632,981 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 6,290,981 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 
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bb. Nitric oxide donors as disclosed in U.S. Patent No. 5,691,423 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 5,721,365 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No.5,714,51 1 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof; 

Nitric oxide donors as disclosed in U.S. Patent No. 6,511,911 or 
acids, salts, enantiomers, analogs, esters, amides, prodrugs, active 
metabolites, and derivatives thereof, and 
Nitric oxide donors as disclosed in U.S. Patent No. 5,814,666 or 
acids, salts, enantiomers, analogs, esters, amides, prodrug!, active 
metabolites, and derivatives thereof. 



cc. 



dd. 



ee. 



ff. 



152. A packaged kit for a patient to use in the treatment of functional bowel 
disorders, comprising: (a) a pharmaceutical formulation including gabapentin or a 
pharmaceutically acceptable salt, ester, amide, prodrug, or active metabolite thereof in 
adrmxture with a pharmaceuticaUy-acceptable adjuvant, diluent or carrier; and (b) a' 
Pharmaceutical formulation including oxybutynin or a pharmaceutically acceptable salt 
ester, amxde, prodrug, or active metabolite thereof, in admixture with a pharmaceuticaUy- 
acceptable adjuvant, diluent or carrier, which components (a) and (b) are each provided 
in a form that is suitable for administration in conjunction with the other. 

153. The packaged kit of embodiment 152, wherein components (a) and (b) are 

S6qUentia1 ' Separate «™ltaneous - * the treatment of mnctional 

bowel disorders. 
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154. A packaged kit for a patient to use in the treatment of functional bowel 
disorders, comprising:: (a) a pharmaceutical fonnulation including gabapentin or a 
Pharmaceutically acceptable salt, ester, amide, prodrug, or active metabolite thereof in 
adrmxture with a pharmaceutically-acceptable adjuvant, diluent or carrier; and (b) a' 
Pharmaceutical formulation including oxybutynin or a pharmaceutically acceptable salt 
ester, amide, prodrug, or active metabolite thereof, in admixture with a pharmaceutically- 
acceptable adjuvant, diluent or carrier, which components (a) and (b) are each provided 
in a form that is suitable for administration in conjunction with the other. 

155. The packaged kit of embodiment 154, wherein components (a) and (b) are 
smtable for sequential, separate and/or simultaneous use in the treatment of functional 
bowel disorders. 

156. A method for processing an insurance claim under an insurance policy for 
treatment of functional bowel disorders using an <*o subunit calcium channel modulator 
and an antimuscarinic or pharmaceutically acceptable salts, esters, amides, prodrugs or 
active metabolites thereof, wherein said ^ subunit calcium channel modulator and ' 
antunuscarinic or pharmaceutically acceptable salts, esters, amides, prodrugs, or active 
metabolites thereof are administered sequentially or concurrently in different 
compositions, comprising: 

a. Receiving notification that treatment using said c^S subunit calcium 
channel modulator and said antimuscarinic or pharmaceutically acceptable 
salts, esters, amides, prodrugs or active metabolites thereof will be 
performed or notification of a prescription; 

b. Determining whether said treatment using said a 2 d subunit calcium 
channel modulator and said antimuscarinic or pharmaceutically acceptable 
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salts, esters, amides, prodrugs or active metabolites is covered under said 
insurance policy; and 
c. Processing said claim for treatment of said functional bowel disorders 

using said <td subunit calcium channel modulator and said antimuscarinic 
or pharmaceutically acceptable salts, esters, amides, prodrugs, or active 
metabolites thereof, including payment, reimbursement, or application 
against a deductable. 

157. The method of embodiment 156, wherein said ofcS subunit calcium 
channel modulator is gabapentin. 

158. The method of embodiment 156, wherein said antimuscarinic is 
oxybutynin. 



-> 
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What is claimed is: 



CLAIMS 



I. A method for treating functional bowel disorders which comprises 
administering to an individual in need thereof a therapeutically effective amount of a first 
component that is an <*5 subunit calcium channel modulator in combination with a 
second component that is a smooth muscle modulator, wherein: 

a. said functional bowel disorder is selected from the group consisting of 
irritable bowel syndrome, functional bloating, functional constipation 
functional diarrhea, functional abdominal pain syndrome, and functional 
dyspepsia; 

b. said ofeS subunit calcium channel modulator is selected from the group 
consisting of: Gabapentin; pregabalin; GABA analogs as described in 
U.S. PatentNos. 4,024,175; 5,563,175; 6,316,638; GABA analogs as 
described in PCT Publication No. WO 93/23383; GABA analogs as 
described in Bryans etal (1998) J. Med. Chem. 41:1838-1845 and 
Bryans etal. (1999) Med. Res. Rev. 19:149-177; amino acid compounds 
as described in U.S. Application No. 200201 1 1338; cyclic amino acid 
compounds as disclosed in PCT Publication Nos. WO 99/08670 and WO 
99/21824; bicyclic amino acids as disclosed in published U.S. Patent 
Application No. 60/160725; bicyclic amino acid analogs as disclosed in 
UK Patent Application GB 2 374 595; and derivatives and analogs 
thereof; and 

c. said smooth muscle modulator is selected from the group consisting of 
Darifenacin (Daryon« B ); solifenacin; YM-905 (solifenacin succinate)- 
sohfenacin monohydrochloride; Oxybutynin (Ditropan®); S- 
Oxybutynin; N-desethyl-oxybutynin; tolterodine (Detroit Propiverine 
(Detrunorm®); Propantheline bromide (Pro-Banthine®); Hyoscyamine 
sulfate (Levsin®, Cystospaz®); Dicyclomine hydrochloride (Benty!®)- 
Flavoxate hydrochloride (Urispas®); d,l (racemic) 4- diethylamino-2-' 
butynyl phenylcyclohexylglycolate; (R)-N,N-diisopropyl-3-(2-hydroxy- 
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5-methylphenyl)-3-phenylpropanamine L-hydrogen tartrate; (+). 
OS^-quinuclito-S^ 

carboxylate monosuccinate; alpha(+)-4.(Dimethylainino)-3.methyl-l s 2- 
diphenyI-2-butanol proprionate; l-methyl-4-piperidyl 

diphenylpropoxyacetate;3''-hydroxyspiro[l»H,5«H-nortropane-84'- 
pyrroUdinium benzilate; 4 ammo-piperidine containing compounds as 
disclosed in Diouf et al (2002) Bioorg. Med. Chem. Lett 12: 2535- 
9;pirenzipine^ memoctramine;4-diphenylacetoxy-N-methyl piperidine 
methiodide; tropicamide; (2R)-N-[l<6-aminopyridin-2- 
ylmemyl)piperidm-4-y^^ 

phenylacetamide; PNU-200577 ((R)-N, N-diisopropyl-3-(2-hydroxy-5- 
hydroxymemylphenyl)-3-phenylpropananiine); KRP-197(4-( 2 - 
memylinndazolyl^^-diphenylbutyramide); Fesoterodine; SPM 7605 
(the active metabolite of Fesoterodine); TT-138 and phenylethanolamine 
compounds; FR-149174 and propanolamine derivatives; KUC-7483- 4'. 
hydroxvnorephedrine derivatives; 2-amino-l-phenylethanol compounds- 
GS 332; BRL-37,344; BRL-26830A; CGP 12177; CL 316243; ICI 
215,001 HC1; ZD 71 14 HC1; Pindolol; 6S)-(-)-Pindolol; S R 59230A 
HC1; SR 58611; YM178; osa-diphenylacetic acid-4-(N-methyl- 
piperidyl) esters; Dioxazocine derivatives; Quaternary 6,11-dihydro- 
dibenzo-[b,e]-thiepine-l l-N-alkylnorscopine ethers; Quaternary salts of 
dibenzo[l,4]diazepmones,pyrido-[l,4]benzodiazepinones, 
pyrido[l,5]benzodiazepinones; Endo-8,8-dialkyl-8-azoniabicyclo (3.2.1) 
octane-6,7-exo.epoxy-3-alkyl-carboxylate salts; Triazinones; 
Piperazino-pyrimidines; Aralkylamino carboxyUc acids; Aralkylamino 
sulfones; RP 67580; CP 96,345; SR 48968; MEN 10,627; L 659,877- L 
659,877; TAK-637; des-arg^OE 140; des-ArgVadykinin; NPC 349- 
NPC 567; HOE 140; MEN1 1270; Icatibant; FR173567; WIN 64338; ' 
Nitroglycerin; Sodium nitroprusside; FK 409 (NOR-3); FR 144420 
(NOR-4); 3-morpholmosydnonmime;Lmsidominechlorohydrate 
("SIN-1"); S-nitroso-N-acetylpenicillamine ("SNAP"); AZD3582; NCX 
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4016; NCX 701; NCX 1022; HCT 1026; NCX 1015; NCX 950; NCX 
1000; NCX 1020; AZD 4717; NCX 1510/NCX 1512; NCX 2216- and 
NCX 4040. 

2. A phannaceutical composition for treating functional bowel disorders 
comprising gabapentin and oxybutynin wherein said gabapentin is present in an amount 
from about 600 mg to about 2400 mg, and wherein said oxybutynin is present in an 
amount less than about 5 mg. 

3. A method for treating irritable bowel syndrome which comprises 
admmistering to an individual in need thereof a therapeutically effective amount of 
composition comprising gabapentin and oxybutynin. 
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METHODS FOR TREATING FUNCTIONAL BOWEL DISORDERS USING 0*5 
SUBUNIT CALCIUM CHANNEL MODULATORS WITH SMOOTH MUSCLE 

MODULATORS 



ABSTRACT OF THE DISCLOSURE 
A method is provided for using o&5 subunit calcium channel modulators or other 
compounds that interact with the a*>8 calcium channel subunit in combination with one 
or more compounds with smooth muscle modulatory effects to treat functional bowel 
disorders in patients in need of treatment. According to the present invention, «* subunit 
calcmm channel modulators include GABA analogs including gabapentin and pregabalin 
fused bicyclic or tricyclic amino acid analogs of gabapentin, and amino acid compounds ' 
Compounds with smooth muscle modulatory effects include antimuscarinics, 03 
adrenergic agonists, spasmolytics, neurokinin receptor antagonists, bradykimn receptor 
antagonists, and nitric oxide donors. 
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